eee 
peoaee 


: 2 S Z : f U ans Foner wy po Mw 
at lb Sek hn ttn i he " . 7 : : pbeipe eno wham Bs 
the mere ey athe Bmimaliin died a : | - 


montage inde ppesen ne nae 
Reptipeieietes nprllent nate uwea he peageaned oa 
orrots auhenetes 
. tsantiantesanes 
Candnepbeanaik ele em holied eae eAybniedivatat tie 0m MPmee ten 
Selim pent Ale tmapesi 


nice NOCH fue aan sh 
Cee ee eet 


1 = nck (A ar 
pt nan sn set ie pda 


en on curso ne pr PM rng as Fo fs fn 1 9 napa oF i 
ens Vacs rprerss ae a an oe eat 


rite rare runner 
cea Diet ieaeet ject toe 


panera ess 
Taine guiiy Hee Alonen 


Sie daateg Wi thn anne 


eovibe habe my 


Rarer sears 
sa in a hardier Ue 


palpation 
wit ten emia ML Aas whe wm rim amp a 


For Reference 
NOT TO BE TAKEN FROM THIS ROOM 


Gx ipais 
UNIKASTTATIS 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Alberta Library 


https://archive.org/details/Nwigwe1978_0 


THE UNIVERSITY OF ALBERTA 


MACRO-MICRO EXAMINATION OF ACHIEVEMENT 
OF SIXTH GRADERS IN NIGERIA 


by 


<8 CLEMENT C. NWIGWE 


A THESIS 
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND 
RESEARCH IN PARTIAL FULFILMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF 


DOCTOR OF PHILOSOPHY 


DEPARTMENT OF EDUCATIONAL PSYCHOLOGY 


EDMONTON, ALBERTA 


FALL, 1978 


DEDICATION 


To my wife Ulonma 


and 


my children 0Ozi 
Ada 
Chidi 
Chinasa 


iv 


4 te ee a ey Dao 
+ Ai i ey 1% a 
t ur | ra i yy 4 i 
i] an Som ' oo 
; fi 12 tay i ee as) 
i ao i ney » x 
ay a we 
is sm q 
; r Woe a on 
can Ol ; 
\ ; , ; 1 ; wel i i 
Mg AL i i a : : y ; “ Ua TT Dias at Le © 
: Nod O) eee 7 pe OF os ’ 
8) PRRs Ree Men te . Nt 
4 te oe Gy hts i ‘k= A an 
a clon NRE Cea aetna 
i in hs) ry ae dal 7 : ; 
y tie 2) OPM, 5, } o : a 
4) ne ra dy ‘A \ * “T ' \ ; '" 
u at 
i 
I u i} 
1 ’ i 
; Nis 
Ss 


* 
_s 


| By petit Lich, ‘et 
a Ht ee 


1 


it 
Peni 


emer 
ei v a 
Jen ie 


ABSTRACT 


The purpose of the present study was to use repeated 
measurements design to examine achievement with a view to 
investigating the differences between rural-urban environments 
and also between males and females. Sixth graders in Nigeria 
were asked to answer newly made tests in Mathematics and 
English at the first three levels of Bloom's Taxonomy of 
Educational objectives, Handbook I, Cognitive Domain. These 
were: Knowledge, Comprehension and Application. 

Bearing in mind the assertion of Bruner and his 
associates, that rural life is not conducive to symbolic 
representation and abstraction, it was expected: 

1. That differences in performance between the two 
environmental groups would become more conspicuous 
as the level of cognitive functioning became more 
complex. 

2. That differences due to sex would favour boys in 
Mathematics and girls in English. 

The sample consisted of 292 boys and girls from two 
urban and three rural schools. The five schools were 
randomly selected from a population of 452 schools in parts of 
Eastern Nigeria. Coincidentally, there were equal numbers of 
boys and girls from the rural, as well as from the urban 
schools. Two tests, one in Mathematics, the other in English, 
were administered to the children. A questionnaire was also 
administered, but the responses were used for descriptive 
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purposes only. 


The design contained four factors, two of them 


providing repeated measures. They were: 


(a) 
(bd) 
is) 


(d) 


Rural-Urban environments. 

nex. 

Cognitive levels: knowledge, comprehension 
and application as expounded by Bloom et al. 


Items based on levels of C. 


Factors A and B were classificatory, while factors C 


and D provided the repeated measures. 


The major findings of the study were as follows: 


ae 


There was Significant difference due to 
environment. The differences increased as levels 
of cognitition became more complex. This was so 
both in Mathematics and English. 

There was no Significant sex difference in 
Mathematics, but in English, girls did better. 
There was interaction between environment and 
levels of cognition in both the subject matter 
areas. 

Certain items in Mathematics as well as English 
were found to interact with environment. 
Fractions in Mathematics, and Comprehension items 
in English were highly significant in favour of 


urbanites. 


Some implications of the study for teaching were 


discussed. 


Suggestions for further research were made. 


vi 


| if : 1G 
D ye ar r 
Hi id ‘“s : me or tis 
My \ a ; ; 
{ b ; ! 
ae, a ny ‘ : 
r , : t rm i \ 
Ry oy % m i 
4. 
{ 5 i 
¥ 


ee wn Pios a “hee poeta 


eres Paonia a Em ee ey Ley ae - T Px bea 


van “Otte cone | doipeuet’ ideo: a bie 
Pe ae ge ee ND Rk ei a) y bes a0D ivi a (vant oat 


vanogho’ oe acy ety \ ee Ds % en ea | wen): 
Ca | hs aus bth eth ets saw “eet ‘ ee 
4 byt g wins ro ie sib wea bears bE RE! or sa dithaeha eta 
oe helt aula cri, see od endl Reda Soe na) 
iw het Cig, Bie. | ree an hah Hh Reet ay . 
phi patie jerk 4 ‘eRe “ane Yipting te "Oa agate . e i a mh 
aerted. sm waenty Be tut bat ipl at eciivionytne” ee 
na St Sripiinorsdir es a rag ‘aaa ch ke “ i. ce re 
‘aptieen: sagt wih, | tad of! ae “aod Ltoees "ee ailgvid, hee ee 
en ae a a meee a ae aber ae 
; frei a hn. 56 he Gelhicsioen a nt ‘bag both ae are 


iL aeig ae ae aa au Mali: Vea ee 
ER i) ee patie pose hi sdncpeteck oH Bie re ie “a 


i “ a0 oj ¥ Go ‘ 
ay ite ‘ phir.) i hei at el prio lgoat 


“wi eee ae exw apap we 


+i wr iY 


: | ; | ant agi 


baie ‘ swoined sont » 


DAN 


ii 


ACKNOWLEDGEMENTS 


The preparation of this thesis involved the devoted 
labours and helpful suggestions of many people. I would like 
all those mentioned here to accept it as a Sincere expression 
of my appreciation and indebtedness for the parts they 
played to make this study possible. 

My Wife Ulomma, whose thoughtfulness and support 
encouraged me to undertake this study. 

My Supervisor, Dr. R.K. Gupta, for his very 
constructive criticism and direction at every stage of the 
Study. 

The members of my Committee, Dr. V. Nyberg, Dr. B. 
Sinha Or. Weal. oChMIaG and) pre Ga Yewohuk for their very 
useful suggestions, and Dr. Mary T. Howard, of the University 
of Minnesota, for consenting to be my external examiner. 

The Ministry of Education, Imo State, Nigeria and the 
Department of Educational Psychology, University of Alberta, 
tor financial assistance. 

Melo. CO. W. Agu, .Principalof lwaniwsecondary School, 
Envugsu,, Mire s.C< Nwabeze of the Ministry of Education, Owerri, 
and theStarn and students of the participating schools: for 
helping with the data. 

Rev. Father G. Ochiagha, Ph.D.; my parents, Matthew 
and Catherine; parents-in-law, Patrick and Gertrude Omenukor 
for their constant prayers and encouragement. 

Finally, my children, 0zi, Ada, Chidi and Chinasa who 


yale 


By 


sa ove ra slit tii ples fh wee 


> 


PO lay stow e: ane ate r Pid: a2.) Hore 6001 


bs One, ath “tig '¢ yey bowel) 


ao x, 1 ET oti Nie 
fo Tae “ase mae Bee iba 


ann 
ae etl err each, ek ) gt ba kyr" ees Eee ree tt 
Car a 3 hi LTR) Ware Oo ei eo ie Y 
- 2 : : ; ae | 6a ; ef i a Mi F i} ai i “ny 
oY AO oD Sey ay Ph 
, ia Want ’ Gj iped W 
Vit Bestia Way ein tie, 0% x oe lh Aegan 
; cL ee nS ire \f 4 b, : * bin) if Dy 
ae BN ; 7. nd pat * f é “a ni elt, q fi ia ie ha! a bys We. ae iy Shey j 
Dut M : a ri ! “ 


mY, gay ae : o_o : ' ir a p = i q See 
a) ce ) ! , epi dias ae ‘ ab 4 ati Ay vas -; Pi ces i ae at 


Ale ice eset», ppishen: i pees beso: eee | nea 
LRSM OR dylan Sag wabtanintes Bachan ras a 


ia 


_ £ 
be 5 : iy 


ir Se 4 ait A ae oa anh Mle 
ji lig Tieehose tee 4, oe ere bari yaiaa | tec ary 


padi 


(jie wiadpaeah 2 rts Oe oo etaiiia 

: 7 Ra eee . anes 
: To Pei age A ac, BAS cc9 
RS Nites 1 VELEN th, ty! 
ty 


(- ‘oan Ab sie 
2 Pi 7 vag 


y 


ite hans - ) ate e 


=_— 
_ 
mad 
-, 
— 
= 
= 
~ a _ 
od 
a 
2 
ts 
ae 


| aero. 
<7 ideas? bh aifeazton: dale ri 
“ay f wae ¥ 


rte > 


wos more 
_ 


'stood and waited’. My little darlings the work has been 


completed. 
From me to all of you, it is thanks and God bless. 


a a 


a 
ay 


&,) 


* Pod) : ee 


nn a 


ve 


TABLE OF CONTENTS 


I INTRODUCTION . 


Background to the Study. 
The Problem. 


Significance of the Study. 


II REVIEW OF RELATED LITERATURE . 


TAtCrOdUCTLOM 


Section I: Cognitive Development, Achievement 
and Associated Variables bro's 


The Nature of Cognition. 
Environment and Cognitive Development. 


Environment, Achievement and Associated 
Variables. ee we 


Family Dynamics. 

Cultural Influences. 

Teacher and Peer Relationships 
Peer Competition . 

School and Playground Facilities 


Interaction of Environment, Sex and 
Achievement. alii ts 


Researches on Bloom's Taxonomy . 


Coneiusdon. * 


Section II; Repeated Measurements Designs. 


Purpose of Repeated Measurements Designs 
Research Studies with Repeated Measurements 
Design . Pee arate Dik EC aan Cao Caltce 


56,6 


Page 


) Si y! u i F 
if a | my Wy j 
i ms Ne ae 
- on ie NS j 
by. ; he. 
ee fi 
: LM) 
ioe j i 


ip 


mi a. : ‘ m , et 4 i, é ti ow) Ve we 9 » eri qt ie by cian i sr 

i. a 4 ‘ rm , * é A} nae 7 | . a ry ia 7 ' vbit Sots on” 
ram | RE Mee, Bis Ci ink aitt Se scien bist. 
a anny aes: apart #e vei 

* wits a iowtbr 


ite a POR Re * eee he ne oF ‘eran ‘pt AOD r2 e 
dh theta os aoe ae Tonka badass: eT 


hy) el aa men bal cline bey w a 


yh aye nett noe: ka houeite oe te te oe 
wi oe 4 ‘ Ps ic’ i iy ee «| : 


; hig LS, Bid ee eee inept: ‘ews NG) 
ee bal os Pan ee) ivan Esa aaet, bes wedione? i 


nM na itt ay AL a ae ee a zoe i, 
OO as eee ea. He ealnsrasey pavosiuite fists cd ve 


mie ee hs " i 7 ae. hee: Seti lene Si uteay omen. ne 
ae ‘ae ; Puna a he {dapatery Lei rn 0, 


ee 


es 


> 

ate 

= 
- 


“ ans te babdione ies 
. - - 3 mean stone, Nias 05, 4 iad 

Ss ie Ek lathe a 3o eae 

2 Berasio ites pai? 


a ka Ad 


ie kt aie! 


Chapter Page 


SEU ann etyS wea) gag Rae ct hg OBI DRA gu a a ee 28 
Per PROCceDURG ee HOvOLUOGL, AND: DESIGN Ve) ome oe) en wes 29 
DW GL OO C. bal Oleas boll saiidiice ied Comte iyo “Ee oe al ei) ey RO dea 29 
POD ar Tete ieee ier, ce Sw ie, al wm He's 29 
Danie Be ete COU MIs Cra mate MW bath cod ee \ otis pm we) ce) les 5 
iAcaiic 2 Cuie Murata Mi i eg oe a cy wel co hers 34 
Mathematics and English Achievement Tests... 34 
THEROUCS GLOM Ma De Mri. (AVE NS Ma hem i! a es 35 
Administration of the Instruments - The 
Ueber chOgttmt Mae GaGa ample 2A oes we vou Bf 
Te -huraloseweor se. tn: DNC Sample ven «ee es o7 
AN gt Soa ie ye Geb Mi awen ele VAs Uk RS A Eee OSes San ag a oy ot 
iC OMS 1 care Mee men, MD cera Pal Meee ae) eisai way veo eo pe te 38 
Analyses of Responses by Students for 
RODIN ine ule wk ni sraisuinen Gow We sole, Awl co ser fo to che, ws 38 
DD. LiemvAnalysis 70 OpNecti ve TESTS) wow wa. s 38 
PG. Des ie Taman ee nee Ramee name or a eM al a St ie oe 41 
The Present Data in Relation to the 
AssumptilonsaUnderlyine ney DESTeoTy su ty el ee ee ed 42 
Tee Mud tiv ans a emncn celal VArmus. Tomi AR IR Ske 42 
2 PLACULCE ANGIE Grens Denier Pe Cig Slo! eo) rue Va ek 142 
Ja, Reandomaselectionvotasub jeemoue So. ss... )s Ab 
4, Homogeneity of variance-covariance 
A DIK te cn nye aks See ae ee ORV vse ew wee Ay 
PheEBH UDO SeS.. (ail. Blo mee estame eet %, Vi. bcc atelme ook oles Ly 
Application of the Four-Factor Design, 
DaVita nee pe mia LOnS Ol TWO. FaCCOLS. pq. ic yey o ve bs 45 
S. CoOmemueg On OSOSt .iy uti e tans eal cud co fteca ss U uerials we las We 47 
SUD Soereon VO DNOSE CRIM wil. | lel sabe) oh oelie le os 48 


aS ic as we ey re a ge & ore a i ae 


; i * ‘ : J 


Bee se ees esa cn tenor 


PE ee hr nny me \eoltiubes bla | 


cs N's NT I El ct cose wet 
A 7 i td ‘ 
: alee 3M emery SktoA te eyed " an pele 


oes j > aR . eke ake etohcobpealp eat 
si eS SPST tend: Fe te Rut ie aiehaty 


‘Re i f i ? ; y vy - i ae Pal r fn ion 4 Yy an His r ekORie aD ie 


; ou 


— — 


Ve ) ’ 4 : d 7 ve fouae ey ae eisbdie a ate “at 
B, ; see . | on " ale 7 d ? , : y | 7 * orate as act :' 


Pe An ty. a vk A ial eae ilies a) Nc med) three ate 


d } 


| | ') (ae sttghees gd ag: scot we Pee 
ov TAs ae ~ “ Cas vain cs en 7, ‘wh eat ' 


aes ST! 
ae ee | 


ae Die hci tony a sited ovaasateo 3 3, phantars aba 2 


WA ‘ade my pre ee crea 
, oe ee ae ‘ is ae er eon ah Gano 8 in 


es ae ne eh i ; ci oheuas ada ty ea 


| 
i 


ome elke: woda wath. is 7 oy 
we 4 Hettod bye wid ra AG 


: eee ty ut Sdsaial ae ’ 
re ey es 


i 2 AAP mie Ma Ny 
re) ge eR Mare We a! ok? af 
By hao as pee 


ois ’ 
> saved 7 7 : 
x 


Chapter | Page 


Term pee OSG vate shia bins etme ) ole myc m8 148 
ey OANA oho Oe Dera R INE ORES Tyce) me lee eh es lw ee 50 

Analyses of Mathematics and reap Data 

and Testing of Hypotheses .. . ot Gs 50 

Between s,Groups’ HYPOtNeSeS. cy bee es «se 8 50 

We ch tisSUONeC LSM ny DOChOSSS 0) Ai) aivel Sin 6 ces 50 

A,C, AoC iSribmeiR Nee TIC OCs a ek ed ae ig) veel eum. 08, ie. 8 Be 


Simple Main Effects for Rural-Urban 
Environment on Different Levels of 
Cognition AC); ACo, AC 3 DARE CCENCE Sy aa.» a) Ly 


Simple Main Effects for Rural-Urban 
Environments on the Items vem 


AD, ----- AD39: by plait ana ai Er alert ahs IS 
CDM ncerac ular mene eh Nous, lk ke wah eS wee 58 
Summary of Results for Mathematics Data. . 58 
Summary of Analysis of Variance 

(COyakealigiedet hi rertcay =) I: Me Awe ce ey eee ae 60 
Between Subjects Hypotheses ......+«+- 60 
Within Subjecteviveothesesn (ls fo. fa) 60 
ABC uandwABD Ginterecet One way oo. mite ot os oe 60 
AGI nteracG Lon steers Mame a el eed re re) ks 62 


Simple Main Effects for A on Levels of 
Cognition AC), ACo, AC, Pe ee ae Se 62 


Test of Simple Main Effects for Factor A: 
Using Different Levels of Factor D 


(AD, AD,----ADg<). ate eater ay Cae Le ee RN eee een 62 
Summary of Resulite for English Data’. . .'. 66 
Resuiter trom. the wuestronnai re... ioe i 69 


V SUMMARY, RESULTS AND Cae Tae IMPLICATIONS 
AND SUGGESTIONS Pear Wis Dele Ss Meneiel) Linck ceeded fe 


SS EMMEE ts Vag oes ateutl tele nih Meus WiaRh ev tary ena om wih ve hte bed aire Ve 


eT: 


eke 


‘ * 5 0 * rT & 
\ 43 . ’ oe ” f My | 
sa 3 pty ie node teibeaN al oh 
tj ue s ' 4) Wee a ae Kg SEs ay te ree We by ae mer : 
(\+ gar) ae aa ays: Bae oA PAG ody [ aot 1a at Ke mere 
LP ’ ey ae Wi a d ahead ee a *; el G ae ataeke 
nr ae é / a ‘ich en ae a ayn 
| (Ee ti ae Se ctiet rye es eians t bie oy ee 
Fe" ae GaNeer Si ape 8 ny ME tii Ine |, 
ete AA gl. 6 ee Se ERO 
PLEO Te RRS ES ED Mb RO.) ih iy deh ee Li etanle 
| CLA Sate | cranes rn at nk Rey nial HE 
aie Oh va oc cae 
‘ , * op er Oe ” i+ i, tat, an: 
By , BS Sih so 29 iit to ila dab a ehiieh: "AG seh ake | 
rf ry 7 5 ) t 
SERN, Sees take toy fir 2h Lye | 
fy } AR | ; # eh ae a) ‘ ii if 4 - 4 wm) ; 4 HABE: lial ‘\ 
‘ee, ee J SBME Oo) he a yet et, ‘ae 
ia , aoe Spee hos ory TORE ENS) f inn, 
Ui ‘ bet UW ube a aati aes 
# cs : 
heh ‘ ‘ ‘ 4 sta 
De es es eal oy a iy ekyer Ole lal 
= y é a ee 
i 7 | fs * | i qi + eae ; : « male “uf ial 4 r r . 
in Tad aes’ aes baa Me atin: hala 
ii Oe Sore *y Cleve SO rrartiny 
84 a ‘b ‘ . te ee eI , a ris ‘ fal jaa Yn DA 
‘ : i } 
a aie ie biphe sot wht heueeh th 
Pu? aa pe ee a tein Lnbene eit f ons 
. a ) 


) a ' Ribak ,, linia were | it epg 


a ar tee: 


Chapter | Page 


Resulte and Discussiom, (Mathematics): 2 ele le ks 74 

AD Interaction and Related eae Main 

Effects (Mathematics) ...-. Seo ee ae ee 75 

Reeupce and: Discuss om (PngkiSh ye. wie ee bd) ee mes 76 

AD Interaction and Related cae ae Main 

Mpreete a kes aalhe Ae ate 76 

LMpDICaACLONG santheoUePOSt LOS: te We al iw ee ie Ves fee. 

SUBSeS LIONS Lom nurtiertnesearcnine Javorams lar. . 78 
in aR gS IN OSS PMR iat ik) 2 el ee a ee 81 
ee ee Gy oun) te rede Rae yao ee 3 Sal Aeeven) an cw care 93 


Appendix A - Instruments (Mathematics and 
English tests): (The 
Oca moma uRe MMe Oe BY each. . 94 


Appendix B - (Results of second run of item 
ania Stomp roscaniMon Gata): ...6  ~«) LE 


es 


we tat a aie a bord ‘bun’ a 


* * Z y ei an # ie 7 ia ne * 


~ A 
ar y . 
iit) | ‘ . : . ; VEST CR eh ey wt Sa rh ; ‘ 
wn ‘ be Geraint i a eS 
f 
rr } 
L j 
‘ ‘ ’ 
“ a 7 i Hy mH ’ i | é 
ow " 
». , e I b . > 
é ¥, ‘ + 
a ‘ 


i PP a ihe car aa oe. ) ) 
MAAS PY ae f th oe O0AR, it ; Be fete r » & ten / 
i Ve bid 


¥; Binet a RRL Ae oe a iy een 


Maa ith. 4 as bead eer nul 


ee AUT Se aig os ba 
im i. 4 i Ray ee on e, pant a0 oo or: , | ay 


LIST OF TABLES 


Enrolments in Grade 6 in Three Provinces in 
Eastern Nigeria Classified by Sex . 


Rural and Urban Schools Selected for the 
SOCICEy, Sie iret tn tegnt : : : 


Number of Items Classified by preven -Matter 


and Levels in Bloom's Taxonomy. 

Results of Item Analysis - Mathematics Test 
Results of Item Analysis - English Test 
Number of "Score,"’ "Sub-Score"” and "Item 
Hypotheses" Classified by Nature of Effect 


and Number of Factors in the Design . 


summary of Analysis of Variance 
- Mathematics 


Means and Sample Sizes for Rural-Urban 
Pupils on Each fevel forrGCozni tion . 


Item Mean Classified by Type of Environment . 


Summary Analysis of Variance - English. 


Achievement Means Classified by Environment 
and Levels of Cognition . dere ves Sucvy acs 
Achievement Means Classified by Environment 
and Items SOE E pe pee.y ea, eee ae gee ae 
Frequency Responses to the Questionnaire 


Items Classified ee Rural and pages also 
Resulting 7*. : ; 


2 cla aa 


Page 


pal 


33 


36 
By 
40 


46 


De 


53 
56 
61 


63 


65 


70 


= oo 


is ae 4 iss 


a 
ee oh 
° 
. 


’ ear 10t Oarooled: ative ete i) th ant hone 


Hat tanaitoat bile ae: “te ih baa pug Ag udlesite ee ae .5, 


i aE ) va ‘ : ; p Et vy aa a fia lint bem, BF ue Oy i ataaclints ' 


} ; aS ood : iy 4 P ‘fl " : " , fi : Hy un 
et fy SO sme Ti. ~ vate ide i 5, ae ba ¢ 


<n i PM od * ae COME ts 


pee be) Dares ee oes ld, Mer emai Seabee ay 


thas eR She. a ei We EN 


eae Dae Mee Soe ee 2 46 ia ite bio As nes, | 
ee . : " gna Pe , ia Cie ee om ' ” , ? a7 ia a ‘ 
| Lapel dena abl ‘sa af cor et, siya bay . ai eu 

. ne ae Hoke avery: oe teed it a ait fad 


iL 


Re gia nn | a 6, ote a pron ) a qe! 


| 


aw a ay 


ay oa wala Linc Se ink ae re NaS EN! ia! then: 


a 


en ee Steal gal sedkiueara beta ent ‘gare ~ 


ale} rh oe oh vl ie - eh mu a o ny fe Mom np Et Eitse 0 ( 4) hh ae Ye a 


: pineal x selthiaasso Bis a sei 


%, an wea 


Figure 


3.1 Diagramatic Representation of Four Factor 


ALL 


4.3 


44 


LIST OF FIGURES 


Design . 


Graphic Representation of Differences 
Means Classified by Environment and 
Levels of Cognition (Mathematics). 


Graphic Representation of Differences 
Between Means in ae of ipa ah eee 
(Mathematics). : 


Graphic Representation of Differences 
Means Classified by Environment and 
Levels of Cognition (English). 


Graphic Representation of Differences 
Between Means in Order of Magnitude 
(English). eee ak Sea ih ile. 2, 


SEL 


ibe 


in 


Page 


43 


54 


Df 


64. 


67 


= Ty 


1 


Pe aes 


1, noeithet! in Goria ene 


ay ¢ 
i i ® oe gh wd : 


AAT wapetey 
v 


3 bet 2 pis 


CHAPTER I 


INTRODUCTION 


Background to the Study 


Over the years, research psychologists have been 
investigating cognitive and non-cognitive variables in 
relation to students' academic achievement. In the former 
category, emphasis has been largely on ability measures as 
predictors of achievement. Lately, however, several studies 
seem to have been directed to non-cognitive variables in the 
continuing effort to explain differences in achievement. 

several researchers, for example, have found that 
differences in school achievement are partly attributable 
to sex (Brimer, 1969; Carey, 1958). Others have ‘come to 
Similar conclusions about rural-urban environment. [In this 
respect, Bruner and his co-researchers argue that the 
difference lies mainly in symbolic representation. Rural 
life is conducive neither to the development of symbolic 
representation nor to abstract thinking (Bruner, et al., 
1966; Price-Williams, 1962). 

One can easily examine differences in academic 
achievement between defined groups when the criterion used 
is "macro achievement" or total test scores of the groups 
being compared. This is what most researchers have done so 
far. Probably different or more informative conclusions can 
be arrived at, by using "micro achievement" of the same 
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groups on the same tests. For example, the experimenter 
could investigate achievement differences by using "sub 
Scores" and "item responses" on the test as his criterion 
measures, instead of total scores. 

Furthermore, certain non-cognitive variables likely 
to have bearing upon achievement could be investigated. 
These variables include parental, peer and teacher 
relationships, motivational variables and school and 
environmental facilities. 

In fact, further refinement in analytical procedures 
can be attempted. For example, using individual item 
responses rather than the total or sub-scores, one can also 
examine item interactions. These additional findings may 
enrich our understanding of achievement differences. 

A major objective of this study is to improve upon 
the work of previous researchers who limited the application 
of analysis of variance to total test scores. Since 
achievement is a very complex variable and there are various 
ways to describe it, one of them being the six levels 
expounded in Bloom's (1956) Taxonomy, researches need to be 
directed to the examination of achievement differences on 
each of these levels, rather than consider achievement as a 
Single, simple, global variable. 

Another possible contribution of this study may be 
the fact that it is being conducted on a Nigerian 
population. Previous studies by Gay and Cole (1967) on 


learning among the Kpelle in Liberia, Price-Williams with 
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Tiv children in Nigeria (1961, 1962), Schmidt and Nzimande 
among the Zulus (1970), and Greenfield among Wolof children 
in Senegal (1966), emphasize the Gosveaneti ty of cross- 
validating research findings from Western cultures on 


populations from developing countries. 


The Problem 

In view ofthe cultural, economic and other 
differences between urban and rural communities and their 
relevance to school facilities, learning opportunities and 
Student expectations, as well as teacher competencies, 
Students in rural areas may perform differentially as 
compared to those in urban areas at the various levels of 
Bloom's Taxonomy. This may specially be the case in 
Nigeria, where the contrast between urban and rural life is 
great. In the city, 

one can find the accoutrements of Western industrial 
life; in the rural village, no matter how close, there 
is virtually none. School represents a new world of 
culture, of thinking and behaviour and even of 
religion (Greenfield, 1966, p. 227). 

The writer is not aware of any study which may have 
been undertaken to find achievement differences at different 
levels of Bloom's Taxonomy, related to sex and interaction 
of these variables with achievement, as far as Nigeria is 
concerned. The present study may be the first in this 
respect. 

The study may also generate interest in two other 


aspects. One is the application of repeated measurements 


design to individual test items, whereby each item is used as 
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a criterion variable. Gupta's study (1967) illustrated. the 
potential of this approach. Other researchers whose studies 
have incorporated this idea include Eysenck (1967), Cole and 
Bruner (1971), Estes (1974) and Angoff and Ford (1971). 
These researchers have emphasized that analyses of total 
test scores do not adequately explain differences in 
achievement. 

The second is the application of repeated 
measurements design to sub-scores, whereby sub-scores on 
selected levels of Bloom's Taxonomy will provide the criterion 
measures. Support for this procedure can also be found in 
the above quoted studies, as well as in that of Cochran 
(1950). 

The present study incorporated the following 
classificatory factors in the design. 

A. Environment: rural-urban. 

B. Sex: males and females in Grade six in Nigeria. 

C. Scores on Knowledge, Comprehension and 

Application (Bloom's Taxonomy), furnishing 
repeated measurements at the intermediate level. 

D. Items at each of the three levels of C, used as 

repeated measures at the most elemental or micro 
level. 
Achievement was in the areas of English and Mathematics. 
separate but parallel analyses were done for the two 
Subjects. Using the above variables, the study sought to 


provide answers to questions such as: 
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1. Are there sex and rural-urban differences when 
"total," “sub-total” and "item-scores" are used as 
criteria for measuring achievement in Mathematics? 

2. Are there Similar differences in English? 

3. Do these variables (sex and rural-urban 
environment) interact with achievement examined in 
three different ways? 

The scope of the research was widened by using a 
questionnaire. Family background, school facilities and 
motivational variables have been found by earlier researchers 
to impinge on students' achievement (Douvan, 1956; Empey, 
1956; Alexander, 1964; Brantley, 1969; Bush, 1954). These 
variables were included in the questionnaire and the results 
used descriptively to elaborate on the results of the main 


analyses. 


significance of the Study 


Earlier studies, especially of twins and siblings, 
crosscultural studies of groups of individuals under 
Aiea conditions, have yielded evidence in support of 
the influences of environment on the development of cognitive 
behaviour. Others failed to substantiate the same (Price- 
Williams, 1962). These conflicting results may be due to 
locale and the type of measuring instruments used by the 
experimenter. 

Also, studies which used ANOVA as their basic tool, 
used total test scores as the criterion. The major 


contributions of the present study may be stated as follows: 
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conducted on a Nigerian population. As one 
connected with the educational system of Nigeria, 
the writer hopes that the findings will help 
educators: ant that, country. 

The study investigated the interaction of 
environment and sex with the first three levels of 
achievement as expounded in Bloom's Taxonomy. The 
findings may lend support to Bruner's, et al., 
theory of cognitive development. 

It may lead to certain findings which may have 
educational implications in Nigeria. It is hoped 
that such findings will be useful to curriculum 
builders, teacher educators and educational 
administrators. 

The study may enhance the understanding of student 
achievement through the use of methodological 
refinements in examining achievement. This is 
accomplished by the application of repeated 
measurements design to individual test items and 
sub-scores at the first three levels of Bloom's 
Taxonomy. 

As a corollary from No. 4 above, the findings 

will have a direct bearing on test development. 

In order to construct achievement tests, repeated 
measurements design applied to individual test 


items could be utilized to select suitable test 
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items which are relevant to the socio-economic 
level and environment of school children in 
Nigeria. 

6. Within the area of objective testing, multiple 
choice questioning is receiving increased 
attention. The teacher can develop this aspect 
of his testing program by using the findings of 
this study toyincrease the, accuracy, 
discriminating power and validity of each test 
item that he uses. 

The next chapter reviews relevant literature on 


Cognition and cognitive development. 
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CHAPTER II 
REVIEW OF RELATED LITERATURE 


Introduction 

The first chapter presented the background to the 
study. It was suggested there that sex and environment could 
be valuable predictors of academic achievement, and that 
repeated measurements designs are superior to randomized 
block designs for exploring differences in achievement. 

The present chapter is divided into two major 
Sections. The first reviews the literature on cognitive 
development, with reference to Bruner's, et al., theory, and 
certain non-cognitive variables presumed to influence 
academic achievement. The second deals with repeated 
measurements designs and their applications. 

SeECtLon 1: 


Cognitive Development, Achievement and 
Associated Variables 


The Nature of Cognition 
George (1962) described cognition as the whole of the 


foundation of normal intellectual behaviour, which includes 
the way human beings perceive and learn, how they reason and 
think as well as how they remember and imagine (Drever, 1952). 
Schmidt (1973, p. 107), however, adds that cognition does not 
confine itselr to activities usually called ~ 

intellectual or conceptual such as categorizing, 
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Classifying, generalizing and engaging in deductive 
thinking ... . it includes also affective or emotional 
awareness. 


Bloom, et al., (1956), recognized these various 


phases of cognition when they developed and described a 
taxonomy of educational objectives in the cognitive domain, 
for classifying and assessing learners' thinking skills, and 
for evaluating learning in terms of students' changes in 
behaviour. Similar work was done by Krathwohl, (1964) in 

the affective domain. These two domains plus the psychomotor 
are not mutually exclusive as Tyler (1973) pointed out. 
Academic achievement reflects all three of them (Wood, 

1968; Tyler, 1973). 


Environment and Cognitive 
Development 


Traditionally, there appear to be two major 
viewpoints in the explanation of the processes of cognitive 
development, and in accounting for the course children go 
through to acquire complex learnings. One is biological and 
seems to postulate that intelligence and cognitive abilities 
are inherited (Jensen, 1969, 1970). Under this view, 
intelligence and cognitive abilities emerge through a process 
of unfolding along a growth continuum in several ordered 
stages of maturation (Fowler, 1962; Lenneberg, 1967; Piaget, 
1952). The implication of this view is that achievement and 
all measures of intellectual behaviour would be very little 
affected by environment and other non-cognitive variables, as 


claimed by Jensen and his associates. 
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The second is represented by those who emphasize 
environmental variables as predictors of cognitive patterns 
and achievement. They point out, for example, that I.Q. 
correlates with a multiplicity of environmental indices (Kemp, 
1955; Bruner, et al., 1956; Vernon, 1965). These two views 
are in line with the well-known nature-nurture controversy. 

By and larce Sr tewould, appear almost, futile, if not 
impossible, at the present time to try to prove that 
environment alone determines academic achievement. Several 
researchers, (Anastasi, 1958; Coleman, 1969; Price-Williams, 
1961; Vernon, 1965, 1969; Cole and Bruner, 1971; Estes, 1974; 
Schmidt, 1973; Bruner, et al., 1966) to mention a few, are 
eloquent on this point. 

In a theoretical presentation, the Harvard Centre for 
cognitive studies under the direction of Jerome Bruner, 
consistently maintained that cognitive development is achieved 
through three stages: the enactive, the ikonic and the 
Symbolic representation stage, 

each of which places a powerful impress on the mental 

life of human beings at different ages, and their 

interplay persists as one of the major features of 

adult intellectual Lifes (hrencryee teal sp N906y ep. on). 
These three techniques are reflected in the changing ways 
that children have for imposing equivalence on the things of 
their world and each can be expected to emphasize different 
features of the environment as basis for establishing 
equivalence (Olver and Hornsby, 1966). 

Most of their researches have been based on the above 


theory, and they have tried to establish that cultural and/or 
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environmental differences in cognitive growth and 
achievement by and large depend on the 
Shaping influences of culture on thought: that culture 
provides amplifiers in the form of technologies to 
empower human cognitive capacities (Bruner, et al., 
BOOED e ki). ees 

Particularly with the development of symbolic 
representation, the child masters higher order techniques for 
processing information by conservative inferential steps, 
"that take one beyond what can be pointed at" (Bruner, 1964). 
The most specialized natural system of symbolic activity is 
language (Bruner, 1966), hence whatever difference exists 
between a city child and a rural one is reflected in their 
language, because they differ in symbolic representation. 

The child in an urban school in Nigeria is more likely to 
learn to manipulate concepts, to use his knowledge beyond the 
seliool. He is not only taught. things, but- is also taught 
what to do with things. His language is functional because 
he uses the same language at school, at home and in his 
environment. He learns to think and express his ideas in the 
language. 

In Mathematics, he learns some concepts, such as 
triangles, circles, cones, and finds them used in road signs, 
in building, constructions, and in furniture. He realizes 
that these concepts have meaning outside the classroom, and 
that the school is an extension of the home and the 
environment. “For tne mural ischnool) child, school’ life 1s not 


related to the community life in which he lives, and most of 


the skills and rules he learns at school are never taken 
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seriously because they are isolated from what he sees, hears 
and practices at home. The language he learns at school is 
not functional. This may affect his cognitive development 
because "language not only follows but also anticipates and 
guides. cognitive.actini ty (Schmi-dt,..1973..p...602 +, Greenfield, 
1968). 

Rune Wand unbaniciludraruel so.dititer din “affect,” 
which is an important aspect of cognition. "Whatever is 
cognized, is something that in some way affects the ‘infant' 
closely and arouses affect or emotion" (Schmidt, 1973, 
Dawel3) 12 Ruval andwunbanscenil dren are uike ly to,.have 
different degrees of attachment to certain school subjects, 
suchas English and Mathematics. The rural school child in 
Nigeria may have less "affect" for English because he has 
another language which is functional. There are no 
"meaningful objects" in his home or surroundings to arouse 
"affect" for mathematics. The concept of geometrical figures 
completely abstracted from the objects, with properties 
about which one can reflect within a whole symbolic system 
of mathematics is entirely missing. The urban child, on the 
other ,hand,».can find “affect” for certain subjects+through 
his .tathernts work wloois,.shis books,) and <his.job satisraction 
or lack of it. Without affect whatever is learned at school 
does not seem to have meaning for the child (Schmidt, 1973). 

In Bruner, et al., (1966), the difference between 
urban and rural children was most compactly described as a 
difference between abstractness and concreteness. The 


authors believe that the difference derives from differential 
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exposure to problem solving and communication in situations 
that are not supported by context. Rural life is somewhat 
less conducive to the development of abstraction. In rural 
Nigeria, children do not participate in adult conversation, 
or ask for reasons for things. Often, children are reminded 
that they are supposed to be seen and not heard. The 
behaviour acquired by this type of training is likely to be 
carried into the school and may be reflected in their 
cognitive development. 

schmidt (1973) %confirmed that the direction ‘cognitive 
development takes is strongly dependent on the ways of 
perceiving and thinking and symbolically elaborating that are 
induced and encouraged in the child by the parents and by 
the pressure of his social group. He might do well in 
measured scholastic performance within the first few years at 
school. However, when schooling begins to demand a more 
abstract, symbolic approach, he tends to lose all interest 
(Schmidt, 1973, p. 134). (This view has been confirmed also by 
Cibrowski:,; LO7Ls Dempsey 7210/7 2s hurty 7 bo7 1. and Lloyd, 1972. 

From the foregoing, it would appear that differences 
in performance between urban and rural children would 
increase as the mental activities become more complex, more 
abstract and more symbolic as in Bloom's Taxonomy. As one 
proceeds from the first level (knowledge) to the other levels, 
one would expect the difference in performance between urban 
and rural children to increase in that manner, hence 


supporting the view of Bruner and his colleagues. 
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Environment, Achievement and 
Associated Variables 


Studies which investigated environmental influences 
on academic achievement seem to be fairly consistent in 
their finding that certain aspects of the environment are 
conducive to achievement while others are not (Dentler and 
Mackler, 1962). For the sake of convenience, Mohan (1971) 
grouped those aspects under two headings - social and 
physical. The social aspect may represent those stimuli 
which Schaefer and Bayley (1963) referred to as family 
dynamics, and which Vernon (1965) called child rearing 
practices. One may also include such variables as teacher 
and peer relationships (Bereiter, et al., 1966; McDonald, 
et al., 1971), and some cultural practices under this 
heading. The physical aspect of environment may include 
those conditions in which no "Significant others" are present, 
such as school and playground facilities, and some other 


related variables. 


Family Dynamics 

Family dynamics include all influences arising from 
the child's immediate family, such as friendliness 
(Berepiki, 1973), conformity with tradition and cultural 
norms, parents' cognitive and linguistic styles (Vernon, 
1906551969) ,. family unity, and parents” educational status: 
The last mentioned variable can relate to the academic 
motivation of children, particularly if parents’ educational 
status is high. Children in highly educated families read 


books, magazines and newspapers, watch T.V. programs, listen 
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to radio broadcasts and discuss intelligently with their 
parents even before they are ready for school. At school, 
these opportunities enrich their language, their concepts and 
cognitive development and consequently lead them to higher 
educational goals. Children in rural Nigeria, naturally, do 
not have such opportunities. 

Onetof thermost important factors contributing to 
family unity is friendliness. Friendliness between parents 
and children contributes largely to parental understanding 
andifreedom* for they children.» tAechild inia democratic family 
feels accepted and less restrained. 

Rosenberg, (1965), for example, studied self-concept 
among high school juniors. Those of them who reported 
punitive responses tended to have lower self-acceptance than 
others who gave non-punitive responses. Bronfenbrenner 
(1961), Rosen (1961), and Helper (1955) have separately 
confirmed this finding. Children who have low self- 
acceptance do not aspire towards high achievement and may 
reflect this in their academic achievement. 

Where the relationship between children and parents 
is unfriendly, the children do not aspire for higher 
education, nor for jobs requiring such education (Baldwin, 
et _al., 1945; Bloom, 1964, Vernon, 1969). Consequently, their 
expectations are low and their achievement poor. In such 
families, children are not encouraged to be curious, nor are 
they provided with books and other forms of learning 
experience and plays (Bloom, 1964; Alexander, 1973). 


This is often the case with families where there is 
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ti nancialsinsecuritwiandwlack ofyplanning si Binancial 
insecurity may lead to anxiety. In this respect, rural 
people seem to have more anxiety than urbanites. Barry 
(1959) discovered that subsistence economy affects child 
training and development. Barry's study is particularly 
relevant to the present study, because subsistence economy is 
Characteristic of rural Nigeria. 

Size of family seems to be related to academic 
achievement and aspiration of children. In small families, 
children get more individual attention. In rural Nigeria, 
where the average number of children in a family is about 
eight or more, and where the number of children is likely to 
determine the aspiration, motivation, and academic 
achievement of the older ones, children may not get all the 
attention that they need. Where large family size is coupled 
with low socio-economic status, the older children are 
expected to work and help their parents bring up the younger 
ones. Consequently, from the onset, they are aware of their 
academic “Limitations and do not Strive for high scholarship. 
ifetney £0 to school av. all, they areminere only to learn how 
to write and sign their names. In the cities, families are 
forced by lack of accommodation to be small in size, hence 
certain limitations often associated with large-sized families 
are eliminated. 

Generally speaking, children in rural areas do not 
have much to aspire for in the form of high status 
occupations, and disadvantaged families do not have any 


incentive in this direction for their children, hence their 
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achievement and aspiration are often low (Gottlieb, 1964). 
Families in the rural areas are also more economically 
unstable than their counterparts in urban areas, because in 
the former the main source of income is subsistence farming, 
while in the latter, there is a variety of jobs, needing 


substantial competition. 


Cultural Influences 

Parents who adhere strictly to traditional ways of 
child-rearing are likely to be repressive and overprotective 
ore wnierr chimstaren. ’ Tri the rural areas, tiis. 1s often the 
case. Since the people are more homogeneous and have common 
ancestry, they tend to preserve their culture. As a result 
of the heterogeneous origin of people in urban areas, they 
rarely keep to their ancestral or homeland practices. 
Children have more freedom and greater opportunity to be more 
curious, active and exploratory than their counterparts in the 
rural area: influences favoring achievement (Baldwin, 1945; 
Bing, 1963; Bloom, 1965; Lesser et al., 1965). 

Children whose mental development is handicapped by 
poor socio-economic, cultural and linguistic environment 
perform lower in practical-spatial, and some abstract non- 
verbal abilities. This was the finding of Vernon (1965) from 
his study of West Indian urban-rural sub-groups and later 
confirmed by Dart and Pradhan (1967) from their study of the 
cognitive behaviour of urban and rural Hawaiian school 
children. These studies revealed that urban school children 


are better in practical-spatial and abstract abilities than 
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rural children. Semler (1963), Witkin, et al., (1962), have 
all discovered these differences too, by studying rural and 
urban communities from different countries. Consequently, 
it would appear that urban children would do better on tasks 
graded according to the levels of cognition in Bloom's 


Taxonomy. 


Teacher and Peer Relationships 


school problems are connected primarily to academics 
and secondarily to classroom relationships (Bush, 1954). 
Lack of adequate school equipment and facilities tends to make 
the rural school teacher less competent in his job. The 
absence of electricity makes the use of audio-visual aids and 
television practically impossible. The children are often 
encouraged to practice rote-learning. Consequently, the 
chances for academic achievement are, to a large extent, 
limited to the first few levels of Bloom's Taxonomy. Added 
to this is the awe with which the rural school child regards 
his classroom teacher, resulting in his acceptance of whatever 
the teacher says without question. Children who are brought 
up in the cities are bolder and more likely to question their 
teachers and to be inquisitive. They know early enough what 
they intend to pursue and this improves their motivation to 


achieve. 


Peer Competition 


Competition among school peers favours academic 
achievement. Children who are brought up in a less competitive 


environment are not likely to concentrate on an abstract 
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task, nor are they likely to desire very strongly to succeed 
in it (Vernon, 1965). Moreover, lack of competition 
restricts the development of speed in solving problems and 
tasks. Eysenck (1967) has drawn attention to the finding by 
Furneaux (1960) that speed in attaining the correct answer to 
a problem is one of the individual differences in measured 
achievement. Since the expectations of children in rural 
communities are not high, there is no incentive to compete. 
Consequently, their achievement may be lower as compared to 
that of urban peers. 

Urban schools in Nigeria have higher enrolment per 
Class than rural schools. Large enrolment leads to 
‘streaming’ of classes. Consequently, pupils struggle to 
remain in the upper streams. This stimulates competition and 
better achievement. Studies by Hargreaves (1967), Hansen 
(1967), Kelly (1971), Williams and Cole (1968), Lippitt (1959) 
have confirmed that ability grouping has a healthy effect on 


self concept and achievement. 


School and Playground Facilities 


Piaget and Montessori devoted most of their writings 
to the psychology of child development. In their opinion, 
play helps in the development of the child cognitively 
(Piaget, 1951; Montessori, 1964). Their opinion has been 
Sporadically echoed by several researchers: Pilcher Cou. a, 
(1966); Winn and Porcher (1967); Edgington (1968); Cass 
(1971); Diennes (1970); and Piers (1972). 


According to Piaget, play occurs when a child 
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transforms reality by assimilation to meet his needs. Often, 
he plays with, manipulates and remodels what is available to 
him in his immediate vicinity. By doing so, he develops his 
cognitive abilities. 

Rural-urban environments offer different opportunities 
Tom play. The. child in a rural, community. has a wider. area, to 
explore, more natural surroundings to utilize for adventure 
plays and, if not restrained by parents, enjoys greater 
safety and interaction with his neighborhood. What he lacks, 
though, is variety and quality in his games. Whereas a 
child in an urban community has access to a variety of games 
due to the heterogeneous character of his playmates and 
Surrounding wone rural. chisidercse limated in his. Choice. 
However, his freedom to play anywhere within his vicinity 
gives him an edge over his counterpart in the urban areas and 
he is likely to develop better cognitively through play than 
urban children. This development may be manifested in the 
production and use of memory strategies which, in turn, help 
in remembering and achievement (Brown, 1974; Flavell, 1970; 
Birch,.et. al..,.1965., Dommbush,veial el 970):. 

In general, the main differences between urban and 
rural communities with respect to their influence on 
children's achievement boil down to the presence or absence 
of modern amenities, such as electricity, and between 
cultural tradition and modernity. Where there are modern 
amenities and acceptance, there is stronger incentive to 


learn. This is characteristic of urban communities. On the 
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other hand, where old ways persist, there is little 
motivation to achieve. This is the fate of rural 
communities. 

Interaction of Environment, 

sex and Achievement 

some researches on sex differences have demonstrated 
with reasonable consistency that such differences in learning 
are many and significant. Equally true is the finding that 
where those differences exist, they are related to roles that 
males and females are ordinarily expected to play in a given 
Society (Kolesnik, 1969). This is equivalent to saying that 
achievement differences related to sex are a result of the 
interaction between the person and his environment or culture 
(Lewin, 1939; Murphy, 1947; Brunswik, 1965; Sherif and Sherif, 
1956; and Helson, 1959), for there are differences in 
privileges, rewards and expectations that the society affords 
to each sex typical of this adult role functioning (Selles, 
1963; Anderson, 1972). 

It is in this respect that rural communities differ 
from urban in the opportunities they offer to each sex to 
achieve. In the rural areas, parents are inclined to 
segregate children according to their sex, with girls more 
restrained and protected so that they can be good future 
wives. They are directed to play roles appropriate to their 
sex - learning good housekeeping techniques and child rearing 
practices. They are more dependent than the boys and 
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much motivation to achieve. Since they have learned to obey, 
they may do more poorly at second and third levels of the 
Taxonomy. 

It may be different for urban girls. They are more 
exposed to doctrines and practices which emphasize sex 
equality. They tend to compete more vigorously with boys. 
They have greater expectations and higher aspirations. They 
have, therefore, greater motivation to achieve and are 
expected to do better in academic achievement than their 
rural counterparts. 

Although most of the reported sex differences in 
Hearning tavour girls in*verbaleabilities and practically in 
every aspect of linguistic development (Kolesnik, 1969), and 
boys in some tasks requiring speed (Anastasi, 1958(a), Lewis, 
1968), mechanical comprehension (Terman and Tyler, 1956; 
Hean, 1963) ¥ispatial orientation sandtanalytical<ability 
(Witkin et al., 1962) and quantitative reasoning (Tyler, 
L968 )F “this iis hikelystocoetsotin -the\rural cather-than in 


the urban community. 


Researches on Bloom's Taxonomy 
Bloom (1956) postulated a Taxonomy of educational 


objectives, cognitive domain, consisting of six levels 
assumed to possess a cumulative hierarchical structure. 
Since then, several studies have been directed to it. Those 
falling into the following two categories are of special 
interest to the present study: 


1. Those attempting to investigate the cumulative 
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hierarchical structure of the Taxonomy. 

2. Those attempting to see whether items at higher 
levels show better discrimination than those at 
lower levels. 

The most comprehensive study so far in the first 
category appears to be that of Kropp and Stoker (1966). They 
designed tests defining operationally the six levels of the 
Taxonomy in two content areas; social science and science. 
On the basis of both mean performance analysis and simplex 
analysis of these tests, they discovered that empirical data 
by and large supported the structure of the Taxonomy. 

Madaus et al., (1973), replicated their study with slight 
modifications in technique and used a causal model approach 
rather than the "Simplex model approach" of Kropp and his 
companion. The causal approach was intended to reveal not 
only the proportion of variance in each level explained 
directly by the preceding adjacent level, but also any 
proportion of variance explained indirectly by non- 
adjacent levels. Their findings were similar to those of 
Kropp and his colleague. 

Studies in the second category include those of Fast 
(%670)),) Parley (1960)), Sschlicter’ (19/1)4andwithroop (1971): 
Fast, for example, concluded frommis study that application 
items of ACS-NSTA High School Chemistry achievement tests 
(1957-1971) were the most discriminatory. Naturally one 
would expect this conclusion because most science subjects 
pay substantial attention to application. 


Schlicter (1971) derived some interesting 
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conclusions from her study of application of the Taxonomy 
with fifth graders. She discovered that at the knowledge 

and comprehension levels, fifth graders increased in 

accuracy over time in identifying and interpreting synonyms 
for the Taxonomy. At the application level, they were more 
accurate in coding oral interaction situations than in coding 
written research structured activities. Poole (1969), 

Danzel. (1972), Groves’ and) Kohalas: (197.5): had. similar 
findings. It should be noted, however, that for the present 
study, it is immaterial whether the cumulative hierarchical 


structure of the Taxonomy existed or not. 


Conclusion 

In concluding this section, one could summarize as 

follows: 

lL... Sanee runal, communi ty jis; noticonducive, toy abstract 
thinking, and solving complex tasks, children in 
rural school may perform poorly in tasks requiring 
abstraction. Bloom's Taxonomy provides such 
tasks. 

2. City life tends to minimize sex differences in 
achievement, because there boys and girls are 
given equal opportunity and grow up together, 
without strict conformity with stereo-typed sex 
roles. 

3. That researches on Bloom's Taxonomy seem to 
confirm the cumulative hierarchical structure and 


discrimination of the Taxonomy. 
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section ITI: 
Repeated Measurements Designs 
Repeated measurements designs have been known by 

different names in the literature for quite some years. 
Minium, for example, has used the term "dependent sample 
means." He said that sampling distribution of differences 
between the means are dependent 

when the same subjects are used for both conditions of 

the study or, if they are matched on some variable 

related to performance on the variable being observed 

PLOPO pps 27-75). 
Edwards (1965) devoted most of his chapter of "Trend 
Analysis" to repeated measurements design. "Split-plot 
design" is often used interchangeably with repeated 
measurements design (Winer, 1971). The former term seems to 
have originated from the field of agriculture where "sub-plots" 
or "Split-plots" within "whole plots" are the terms in vogue 
(Winer, 1971 ;"p. 367) <> The Tabtevor Winer (p.. 370); 
expounding the analyses, makes it clear that "repeated 


measurements" and "Ssplit-plot designs are Synonymous. 


Purpose of Repeated Measurements 
Design 


Keith (1972) considered these designs as a method of 
decreasing error variance or increasing precision, whereby 
different treatments can be administered to the same subjects 
as long as the results of any one treatment does not 
influence those of the others. 

Because of large differences in experience and 


background, people show relatively large variability in their 
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responses to the same experimental treatment. Repeated 


measurements designs are a device to separate differences 


due to experience and background from those due to treatment 


effects, thereby increasing the sensitivity of the 


experiment. 


This is accomplished due to the simple reason 


that human characteristics are often positively correlated 


(werner, 1971, Dp. 262) 


Research Studies with Repeated — 
Measurements Design 


There seem to be two broad classifications of 


publications on repeated measurements designs prior to the 


1950'S: 


Those which dealt with repeated measurements as 
used in educational and psychological research. 
In this group are included those studies which, 
according to Kogan, (1953), examined learning 
curves of various experimental groups on the same 
task. The present study fits into this category 
for examining the performance of the subjects at 
the first three levels of Bloom's Taxonomy. The 
same holds true if the individual items within 
each level are used as furnishing repeated 
measures. 

"Those which paid explicit attention to the 
description of the underlying assumptions but 
which did not indicate the methods for examining 


the data for conformity to these assumptions and 
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for handling them in the event of pronounced 
departures from the assumptions." (Gupta, 1967, 
Diewic Oy hie 

At this juncture, mention must be made of Collier's 
(1956) work. He summarized earlier researches on the 
assumptions and other considerations of the design. Collier 
not only put the work on a systematic and mathematical 
footing, but also "extended it to as many as five dimensional 
experiments, having varying amounts of complexities, with 
repetitions on one. factor only,.or on as.many,as all the five" 
(Gupta, bati23 un Lb, appears, appropriate, therefore. to apply 
repeated measurements designs to the data of the present 
study, using four. factors with repetitions. om two. 

The potential of repeated measurements design was 
behiachted by Moonan's studies (1955, 1956, 1957) and applied 
by Hansen (1962) and Olstad. (1963) in their, doctoral 
dissertations. According to Gupta, quoted above, these 
researchers, as well as Furchtgott (1947) and Liberman (1951), 
did not interpret the finding related to significant 
interaction. They thus failed to take full advantage accruing 
from the use of repeated measurements design (p. 8). 

Gupta applied the design to the responses to 
individual items of an objective test with valuable findings. 
Using 50 test items of STEP-Mathematics 2A, he was able to 
identify items on which sub-groups of students exposed to 
different educational experiences performed differentially. 


His findings have specifically inspired the present study. 
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summary 


This chapter first presented and described certain 
aspects of cognitive development in which rural and urban 
children differ. These are the ones expounded by Bruner and 
his companions, as well as ‘symbolic representation' 
(Bruner) ‘affect' (Schmidt) and ‘abstract thinking' (Price- 
Williams). It was suggested that these differences may 
influence performances on the levels of Bloom's Taxonomy. 
Certain other variables likely to arise from type of 
environment, such as family dynamics, peer and teacher 
relationships and motivational variables were examined as 
they relate to achievement and it was suggested that 
differences between urban and rural children in achievement 
will increase as one proceeds to the more complex levels of 
becom s4 Taxonomy . 

Evidence was also produced from past studies and 
cultural practices to show that certain environmental 
variables may have differential effects on boys and girls and 
on levels of achievement as measured by Bloom's Taxonomy. 
Literature on repeated measurements design and its 
contribution to examining treatment differences was then 
reviewed. 

The next chapter deals with the procedure methodology 


and design of the study. 


CHAPTER III 
PROCEDURE, METHODOLOGY AND DESIGN 


Introduction 

This chapter presents the design of the study and 
the experiment that was conducted. The population and the 
Sampling procedure are described first, followed by a 
description of the measuring instrument. The design and 


hypotheses then follow. 


Population 
The population for the study was the primary school 


children of sixth grade in Eastern Nigeria. Primary schools 
(Grades 1-6) are available throughout that country according 
to local needs. In the urban areas, schools are naturally 
Much ‘closer to the child than:in the rural areas... Until the 
late 1960's, schools were owned and administered by different 
religious groups and private individuals. Very few were 
provided by the government. In the cities, therefore, one 
can find, side by side, two schools belonging to different 
denominations. 

In the rural areas, communities are more homogeneous 
and closely knit together by Similarity of interests and 
common ancestry. They often belong to the same denomination 
and this fact, sometimes, results in the existence of only 
one school for a very large community. It is not unusual to 
find children living two to three miles away from the nearest 
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School in the rural areas, whereas half-a-mile may be the 
maximum distance between two schools in a city. The rural 
population is rather homogeneous with respect to socio- 
economic status and the school children there normally come 
from less affluent parents. In the cities, socio-economic 
diversity is naturally larger. 

Primary schools are co-educational, especially in 
the cities. Table 3.1 gives the distribution by sex of the 
school population in the three provinces of Eastern Nigeria. 
The average age of sixth graders in urban and rural. is 
a little over eleven years. 

A perusal of Table 3.1 shows that the percentage of 
Doyo is lLarver than that or @iris, Doth in tie urban and the 
rural areas’, “but it is-much moreso in the Latter. The 
Patio of beys. to sirls treapproximatelywoie imsurcbam and? 2:4: 
in rural areas. The average enrolment of female sixth 
graders per school is higher in urban than in the rural areas 
Ci3Vper school suse ) 

The main differences between the urban and the rural 
areas may be summarized briefly as follows: in the rural 
areas, there are no regular means of transportation, running 
water or electricity. Most homes lack those modern 
amenities which are so common in urban areas. Even where a 
family in the urban-area has no radio or T.V., they are 
accessible te the child, either in, his senool, on inns 
friend's house or in children's libraries. More time is 


devoted to studies or to games of different kinds or to 
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TABLE 3.1 


Enrolments in Grade 6 in Three Provinces 
in Eastern Nigeria Classified by Sex 


(Ministry of Education, Enugu, Annual Report, 1974) 
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visiting libraries and other information centres in the urban 
areas. Rural children spend more time in doing household 
enores Tor their parents.) Play, which forms an important 
element in child development (Piaget, 1951), is limited to 
local games of hide-and-seek and to symbolic cooking with 
sand. 

Although the curriculum is the same throughout the 
country, strict adherence to it is largely the responsibility 
of each school. The Ministry of Education is responsible for 
the maintenance of standards and evaluation, but it is 
difficult for it to keep close watch on the schools in the 


remote rural areas. 


Sampling Procedure 
From the above poptlatiom ot schools (N = 101) for 


urban, N = 351 for rural), random sampling procedure was 
employed to select schools for the experiment. For this 
purpose, the total population of schools (N = 452) was 
numbered serially from 001-452. Using a table of random 
numbers, those which fell within the above range were listed. 
From this list two urban and three rural schools were drawn. 
The actual breakdown of the sample is given in Table 3.2. It 
was assumed that the subjects obtained through this procedure 
constituted the best approximation to a random sample from 
the’ population of sixth graders in the country even though 
random sampling was done from the population of schools. 

Four boys from the urban schools did not complete 


the tests. They asked for permission to drop out and were 


eden thd eet neste. 4 moh . 
Bd ce ‘i avon, asreh 
ote Precint AS" BarsO'E dokity 
et. Berth) ar, Aer 
Ay fw RAL aod" Be Laas Leet 
i “~~ p 
i; yey OOee! ene 
BO Tec Slt a Ke Vat mt 
| 4 y" j ite *\\ 1 ahs Feed ot ae 
cA a An) ae 
Pe Re UMN a 1g a a aaa 
Ei Ei td. Oma eee | Bice | ata igh PO LG 
: omy bits 4 BW baked! Jy na 5 hag ‘ 
f: y . Ry es) am sh) ‘3 i y b, 4 
: . LY Pod ‘iy As yin i ash 
Cort Oe: ee De reyes ty a8 abidon: etioila i 
SEW exe hitvenas ne gee anes, none a) yt 
by . ¥ , P a i i 2) uf 7 
sh hey an ales Nai Rea 
Sey oes Muha ee oe: Meee Lee lath fete 
as w Seis = iy beahie Shae Lay, titat tt 
am Po A, Kee pe ra he 2 if oh 
OSES, Lest & ante ay se de store Eat 
este hoses aahas pads ot dehy fife ft nerdn seole 


fies ts o8W) 8 rs Sue are “Bena peat pie ‘niga ond tai, 
eb See ota? a) rig EP Ye Ligue ee eft 0 s 
shoot B Lith depose, ‘bone. eh iy 3 isiee ange 
got a himse) atic, & oo a hehe: boty 
iat ove! ‘tadtineo: edt at ‘ere dons xiht | 
 yanies Ho! ‘noite thea ae noe, ne ww 
1 a Weng Fait beh 


pens prea yig sos : | HY, . 


A 


- ‘iy 


33 


Pee tates oe. 


Rural and Urban Schools Selected for the Study 
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allowed to do so. Similarly, two boys and two girls from the 
rural schools dropped out... Hence, out of the 150 sixth 
graders from the urban schools, 73 were boys and 73 were 
girls. Similarly, there were 73 boys and 73 girls from the 
rural schools. The occurrence of equal numbers in the groups 


was therefore coincidental. 


The Instruments 

The following instruments were designed by the 
writer, Since ready-made tests were not available. 
Mathematics and English 
Achievement Tests 

Mathematics and English were chosen because they were 
the most important subjects in primary schools in Nigeria. 
No candidate is considered qualified to receive the first 
school leaving certificate unless he attains at least a pass 
level in them. Consequently, Mathematics and English 
receive the greatest attention from the students and the 
teachers in the primary schools. 

The six levels of cognition =m Blooms Taxonomy 
represent increasing degrees of complexity in cognitive 
functioning, starting from the most simple (knowledge) to 
the most complex (evaluation). The first three levels are 
not too complex for sixth graders. Actual instruction is 
mostly limited to these levels anyway. For these reasons, 
items based on the first three levels of the taxonomy 
provided the criterion measures for the study. 


The items of these achievement tests were styled 
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after available questions from the First School Leaving 
Certificate examination (F.S.L.C.) and the Common Entrance 
Examination (C.E.E.) for entry into secondary, grammar and 
technical schools in the state. This was done to ensure 
Close adherence to the syllabus. 

The F.S.L.C. examination is usually taken at the end 
of the grade six school year, after which successful 
candidates either get into the job market, or go for further 
Studies. The questions cover the three levels of cognitive 
domain and are constructed by subject-matter specialists from 
the Ministry of Education. 

The instruments had multiple choice items, each item 
having four possible answers. Table 3.3 indicates the number 
of items at each level in the two academic areas. Before the 
tests were administered to the children, the items were 
grouped into the three categories of knowledge, comprehension 
and application by four subject matter specialists working 
independently of one another and of the writer. Only those 
items on which there was unanimous agreement were used for 


the Lest. 


The Questionnaire 
The questionnaire contained 20 items, phrased to suit 
the educational level of the children. Items were aimed at 
knowing the educational status of the parents, children's 
motivational levels and a few school and environmental data. 
Most of the items were borrowed from Strommen and 


Gupta (1971). The purpose of the questionnaire was to widen 
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Number of Items Classified by Subject-Matter 


subject 


Mathematics 


English 


Level 


Knowledge 
Comprehension 
Application 
Knowledge 
Comprehension 


Application 


and Levels in Bloom's Taxonomy 
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the scope of the research, by examining the relationship of 
certain non-cognitive variables with the performance of the 
Children on the criterion measures. There were no formal 
hypotheses relating to the items or their sub-groups. They 
were used descriptively to explore whether they were related 
to achievement. The Mathematics and English achievement 


tests and the questionnaire are given in Appendix A. 


Administration of the Instruments - 
The Urban Schools in the Sample 


The two urban schools (Zik Avenue Primary School and 
Ogui Road Primary School) are within Enugu township. They 
are close to one another, hence the tests were administered 
at one centre. Enugu is the capital of Anambra State of 
Nigeria and the seat of the State Government. The population 
comprises civil servants, technicians, teachers, and people 


who represent various commercial interests. 


Thee Rural Schools any the 
sample 


Each of the three rural schools is at least 40 
kilometers from the nearest urban community, but is 


accessible by road. 


The Testing 


The achievement tests and the questionnaire were 
administered to the pupils between the 15th and 19th of 
December, 1977. The writer was helped by a secondary School 
DEincipall trom bnuesu.. 


The students from Enugu urban schools were examined 


be 7) [ rf +} i ws i ey i. ie oa ‘y. oF] Ba hy ” 1 ‘ 


Lae.  .eduote- CE SG 
batalow.. erow eats TSF enw ay 


Trenmevetiga (erie . bas 


nh Pea hte 
res Dee wii: LTRS Ae as tas i 
‘7 « ‘ uf bi gm - ? ii 5 
at 7 ¥ 


; i i ; Ps irg 
. r yo A 
em NY ar geo Seen” ee | <b he a eh ee eee er ce aie, vd pear, bd 
Rid ae ee BO Cee og Ree ee Che aera) 8 ROE ae 0 eae 


) 
Tr 


: - : ali; ee eee | 44 si Dy a hala ay a 
a = i ae is. ae eat) we 9, ie Sead on ee nt: Ye Oy 
if Laut eo t rnn a pine el wi) Bac. tks Wah et a hal a See, ah sa an, 
, , 7 4 i NF iy We i] s/ 7 


ohte Luding: echr trsmimsy 
ta oes S| ye tenon Se t j 
aa é Ws P Sha ai 7 4 a 
othe aa eran hsibew 
‘ § ih . Viola: | 
= ‘ uA 
; Me he 
‘ ute Oy ate eae 
6) M is | +i 
OY tes SAB here OE. Snr ages 
ey he ne 4 rier PAL Eee aoe ee a a iain ade ieee r ¢ igolliatet i 
3 ee AE AG king! We OS Tay eae ae 2a LA SLi Site ors,’ 
. i eo Loy By >, Pp bate 7a 
‘DSO YC 


1, i 


Scsw et iar oid RS Sup! cf act ite! acces tnenovaddom oe i; 


; Bal 


> 


‘36 hess bin ate itt neented 
: ? 5 ; 


| een , 
My 4 a 


; faritiexs eraie etooiie td a sige Be 
a 


os de? 7 . a) ar PP 


38 


on the 16th of December at Zik Avenue Primary School. The 
rural students were tested in their own schools. Since the 
selected schools are far from.each other, a full day was set 
aside for each school. Normal F.S.L.C. examination regulations 


were observed throughout the administration of the tests. 


scoring 

The Mathematics and English test items were scored 
poe form correct answers wand °O° for incorrect ones. 
Responses to the items of the questionnaire were arranged 
(a) through (d) and frequencies for each response were 


counted for chi-square analyses. 


Analyses of Responses by Students 
for Refining the Instruments 


1. Item Analysis of Objective Tests 
TESTO4, a computer program at the University of 


Alberta (Program Documentation 360/67) was used to item- 
analyze the Mathematics and English tests. Item difficulty, 
corrected point biserial, corrected biserial, and item 
reliability index were calculated for each item. Results 
are shown in Tables 3.4 and 3.5 respectively. Most of the 
items appeared to discriminate fairly well. The KR-20 for 
the Mathematics test was .75, while that for the English test 
was .64 at the first run of the item analyses program. 
Tables 3.4 and 3.5 show that some of the items in 
both subjects had negative corrected point biserial 
correlation. These were items 6 and 14 in Mathematics and 


10 in English. When the program was rerun after dropping 
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Results of Item Analysis - Mathematics Test 
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TABLE 3.5 


Results of Item Analysis - English Test 


Item DIFF CRPB RBIS CRBIS IRI 
1 653 .098 gues S127 sok e5 
@ .873 »296 634 A7h sie. 
3 663 193 434 ~249 w5G 

4 .910 025 373 week [OGL 
S; 4.90 149 376 Masi, .150 
6 O77 Ene? 349 Bice 132 
7 413 Be PAR . 348 Bao! .136 
8 .687 saligl 332 149 .118 
9 AW3 .189 427 . 239 .168 

10 670 -.008 .174 .010 .063 

10 . 350 243 498 313 . 184 

iv .857 290 .612 Ag .138 

ve .687 .251 5 tee 328 hen 

14 607 034 yoou O43 089 

15 .630 .052 .252 . 066 .095 

16 .890 209 » 504 347 .095 

17 S927 .135 401 .254 .056 

18 413 260 tb. 516 329 S200: 

19 .740 mien 423 »245 137 

20 227 123 347 mala .105 

Pa 760 223 497 320 .154 

22 780 265 545 Ayal plot 

23 890 328 Oe . 546 $132 

24 847 323 .658 493 .156 

25 . 567 247 499 Poet .196 


(DIFF = Difficulty; CRPB = Corrected Point Biserial; Rela 
Biserial Correlation; CRBIS = Corrected Biserial; IRI = 
Item Reliability Index) 
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these items, more items showed negative correlation, with 


little change in the KR-20 reliabilities. 


the first item analyses were, therefore, considered 


acceptable for subsequent work. 


Appendix B. 


The Design 


The results of 


Results of the rerun areiin 


The design for the study had four factors, with 


repetitions on two factors. 


A. Environment 


B. sex 


C. Cognitive levels 


Di: tems, atveachwor cihe 


Items on knowledge ran from m 


in Mathematics, 
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application 


three levels of factor C. 


items on comprehension ran 


from 


item 20 in Mathematics, 


item 18° in English; 


items on application ran 


from 
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item 30 in Mathematics, 
m= 19, 20 
item 25 in English. 
The design was the same for Mathematics and English. 
the score of an individual pupil’ on the test item was either 
fOr. 0". . A diagramaticrnepresentationsof the factors is 


Shown in Figure 3.1. 


The Present Data in Relation to 


the Assumptions Underlying the 
Design 


several assumptions underly repeated measurements 
designs. Some of them are discussed below in relation to 
the data: 

1. Multivariate normality: The variables furnishing 
the repeated measures are assumed to be 
multivariate normal (Alexander, 1946). In this 
study, they were dichotomous for the "item 
hypotheses". Justification for the application of 
repeated measurements design to individual item 
responses, scored dichotomously, can be found in 
Cochran (1950), and in Godshalk and Swineford 
(1966). The distribution of the measure for 
testing the "score" and "Sub-score" hypotheses may 
not have been normal either. 

2. Practice and transfer effects: Since the items in 
the present study could be independently answered, 
practice or transfer effects were not relevant to 


thisvetudy. | inethis respect. wheretore,, the 
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assumption was fully satisfied by the data. 
Random selection of subjects: The subjects for the 
Study were drawn in such a way that they should 


constitute as good as a random sample. 


- Homogeneity of variance-covariance matrix: A 


repeated measurements design "has implicit in it 
homogeneity assumptions on variance-covariance 
matrices associated with the repeated measures" 
(Winer, 1962 .)'04 330). “Lt was assumed that the 


assumption was obeyed by the data. 


The Hypotheses 
There were three types of hypotheses: 


(a) 


(b) 


(c) 


Those arising from the fact that the responses to 
every item constituted a criterion. These were 
referred to as "item hypotheses". 

Those arising from the fact that item responses 
were added to generate scores for each of the 
three levels of achievement, so that each student 
had three criterion measures, one from each level 
of Bloom's Taxonomy. These were called "sub- 
score" hypotheses. 

Scores arising from adding up the three sub- 
scores were called "score-hypotheses". They are 
the ones generally used by researchers using 


ANOVA. 


Results from the first two types of hypotheses 


mentioned above can be considered to be the special 
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contribution made by the use of repeated measurements design. 
Table 3.6 presents the number and nature of the hypotheses 
i(hae can be tested. froma. ((b) sand. (c) above<c)s Ltvis 
obvious from that table that there were 15 hypotheses for 
English and another 15 for Mathematics. 


Application of the Four-Factor 
Design, having Repetitions on 


Iwo Factors 
The structural model of the four-way fixed factor 
design with repetitions on two factors has the following 
form: 
Soe ee sa ot aml main d <Nojecti oy Glabv eile yon sueyl © tue pa 10 0a ogealo| Wager! | © mae aly sda. C 
#D + DA + DCes) DAB + °DAC + DBO + DABC +) EDABC 
where M is constant, analogous to the grand mean. 
A: the main effect due to types of physical and 


social environment. 


Be main effect due to sex of the learner. 

AB: interaction of factors A- and B. 

EAB: mean sum of squares between subjects (error 
between) 

C: main effect due to levels of achievement. 

Ac and 

Be: two-factor interactions of environment and 


levels of achievement; in the 'between- 
subjects" part of the analysis. 
ABC : three factor interaction due to A, By and C: 
EC AB: mean sum of squares within subjects (error 


within). 
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TABLE! 3.6 


Number of "Score," "Sub-Score" and "Item Hypotheses" 
Classified by Nature of Effect and Number 
of Factors in the Design 


Nature of 
Effect »score-Hypo sub-Score Hypo Item - Hypothesis 


Factor Notavion, “factor Netation Factor Notation 


Main 

Effects Ze) “ho te eT aetvuy G k ie FD) m 

Two-factor 

PaneractiOne Ll: e.AB INA at Behe BG Aye ileve) alba im 
BD jm 
CD km 

Three-factor 

Laveractiom.?= - iy 2ABC aks “3a eA BD ijm 
ACD ikm 
BCD jkm 


Four-factor 
Interaction - - - ~ 1: ABCD ijkm 


Total 5 4 8 


vy My, a bei] it 
a in ii ‘yp , 


y i 
; wit J a 
| nae BA sein ewes 
‘ \ re : 
hy is 
j ‘5 
‘ i beth 
t | 
PT 
>) 
Sty 
) =| Ha 
( f 1 , 
Lak Ata , 
y vee ot) 
ive hay ee ae " 
nl ats n L Ais a ey Wie | nei. ’ ¢ mikSi Cj 
i , me 
MP CT: Cunha eee Dekh it wit Ne 
t % “ ‘ wt fo 
pyre ley { ie 
} ee . 
> E i 
— jt oe pasar deme err ite a ig an tS EI ae 
mt siya ‘Ley ‘ vi f “ee d i Sue eal ae oe al 
wi oe ae Pa " Be aay 4 ne ; a, ne vd alah van and ‘ 
stiles toe 
— . vias + i, mh 
' Ne POE RP Oe ae * \ 
tee " poh ha om Sapo “1 
é | ae 
; , i,” * . 
1 
Md es iF, 
j 
1 
wy 
f F | 
a 
( 
4. ‘ a ‘ rn ' 
Bi fog aA 
i i ad i 
ie bal ll i j : uh 
Mm 


nea, pi ne ae ae 


“ 1 
eh 
fo 
ae ayia i J ‘ 
ee es Cb © e+ sf 
¢ A 
f 
ao A ae 
i fi ’ 
* 
aren toore nme neecrlincames plement iene | bow! es seta beeen ecto emunlamed aha meviaeotee hoe (oreo PAT 
i ; 
« 
! 
} tT 
i i iN : 
€ 
i j 
{ ‘ 


eee a : ; yy : rhe 4 i i) i A : 5 ie mi . i a mi 

“he ‘ ’ ne oe Pr RTT GARE A } NL a i 7 

% j re a a oe +s J i A re aka Vann, on rim i ‘ , Ne toe Ft a 
j F : y ine i Vtaae 


4 ij P i j ; F ay ; r 4 
j vi a fe . f Py ; i nF [ | ; td A . ‘ 
" | ia i . ey a, 4 a Me AL Le 
6 fl f + ran Px he 
yer ti Wee * A i i fl, ris re > el a pee Ae he 


ai 


D: main effect due to items on levels of C, DA, 
DBS" De DAB, DAC’, DECL"DABG Mare “interactions 
om the respective factors, -in the "within-— 
Subjects" part of the analysis. 

EDABC : mean sum of square within subjects (error 

within). 

Factors A-.and B are fixed, facters C and D may be 
considered as fixed in the sense that neither the levels nor 
the items at any level were selected randomly. 

EAB was the error for main effects A and B and 
interaction AB; ECAB that for main effect C and interactions 
BC,4BC, and’ ABCs and BDABCG that for main-effect, D and the 
remaining interactions. The level of significance for the 


tests was .05. Score hypotheses dealt with macro achievement. 


score Hypotheses 
1. Main effect hypothesis for factor A. Achievement 


of sixth graders as reflected in the total score 
was the same whether they come from rural or urban 
environments. Stated as a null hypothesis, it 
states "There was no difference between the mean 
achievement of sixth graders from urban and rural 
areas, when achievement was taken as the sum of 

the sub-scores at the first three levels of Bloom's 
Taxonomy." A similar hypothesis can be stated for 
main effect due to factor B. 


2. Interaction hypothesis: AB. This hypothesis is 


related to the interaction of environment with sex. 
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in shevouth Torigit can be stated as “there was no 
interaction between environment and the sex of 


Sixth graders". 


sub-Score Hypotheses 


To obtain greater insight into differences in 

achievement, the following hypotheses were set up: 

34 Main eltect hypothesis for factor C. ' This 
hypothesis stated that the achievement of all the 
Sixth graders as given by the three sub-scores 
related to the first three levels of Bloom's 
Taxonomy did not differ from one another. 

4, Two-factor interaction hypotheses AC, BC. There 
was no interaction between the two types of 
environment and the three levels of achievement 
(AC interaction was non-existent). Similarly, 
there was no interaction between the two levels 
of sex and the three levels of achievement (BC 
interaction was non-existent). 

5. Three-factor interaction hypothesis ABC. There 
was no interaction between the two levels of 
environment, the two sexes and the three levels 


of achievement. 


Item Hypotheses 


The hypotheses under this heading provided the micro- 


examination of achievement. 


6. Main effect hypothesis for factor D. "There was 
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no difference between the mean achievement of 
Sixth graders measuring achievement by their 
performance on individual items related to a given 
level of| Bloom's Taxonomy.” 

(+ Two-factor interaction hypotheses. "There was no 
interaction between the environment and individual 
ebems: ol. the test.” (interaction AD was: null). 
similar hypotheses can be stated in respect of BD 
and CD interaction. 

8. Three-factor interaction hypotheses. "There was 
no interaction between environment, sex and 
individual test items" (Interaction ABD was null). 
Similar hypotheses can be stated in respect of 
interactions ACD and BCD. 

9. Four-factor interaction hypotheses ABCD. "There 
was no interaction between environment, sex, levels 
of achievement and individual test items." 

The subject-matter of this chapter has been the 
population, procedures and the design of the study. The 
instruments, their administration and their analyses were 
described, followed by the general outlay of the design. 
Finally, the hypotheses were stated. 


The next chapter presents the results of the study. 
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CHAPTER IV 
ANALYSES OF DATA AND RESULTS 


Analyses of Mathematics and English 
Data and Testing of Hypotheses 


As described in Chapter III, the present study used 
a four-factor design (A,B,C,D),’ with factors G and D 
providing repeated measures. The design generated 15 
hypotheses for Mathematics and as many for English. Tables 
4,1 through 4.6 give the results of the analyses. Results 
related to Mathematics are given first, and then those for 


English. 


Between Groups Hypotheses 


The level of significance used for testing the 
hypotheses was .05. As will be recalled, the "between 
groups" hypotheses used total scores as criterion measures. 
The critical value for F (1,288) needed to reject HO is 3.84. 
The HO regarding factor A (rural-urban differences) was, 
therefore, rejected. Urban students had superior 
achievement, (mean achievement for rural = 14.7, that for 
urban = 19.07). Sex difference was non-significant, nor was 


there interaction between environment and sex (AB). 


Within Subjects Hypotheses 


Of the ten possible interactions in this part of 
the analysis, three were significant. These were: 


(a) Interaction between environment and levels of 
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TABLE 4.1 


summary of Analysis of Variance - Mathematics 


Hypo- 9 5unm .0f Mean 
theses Source of Variation D.F. Squares Square F P 


Between Subjects 


A Rural-urban uo ee om (45.29) 656.75 00m 
B Sex a 4.68 4.68 ..98 NS 
AB R-U x Sex i 4.96 4.96 1.04 NS 
EPreor Subject within group, 288 1372.63 4.77 

Total eo (27-58 


Within Subjects 


C Levels of Cognition 2 79.00 39.5 23.04 008 
AC R-U x levels 2a as OO 6200 Sh SOP Or 
BC Sex-x levele 2 ee: 064 .O4 NS 
ABC R-U x sex x levels 1 2 7.86 3.93 2 oaNs 
Error Subjects w.g. Bile) Cleves s LO? 

D Items 29 439.24 b5eL5 See 001; 
AD R-U x items 29 wove sneer e535, OOL 
BD Sex x items 29 3.48 ae e722 NS 
seen edi Domine ag EON EA Jom 02 
ABD 29 Se SIS. aLOCe el OO8Ns 
ACD 58 9.69 eL6 .94 NS 
BCD 50: ee L7 a0 a0 1.76 NS 
ABCD 58 9.28 16 94 NS 
Error 8064 1393.51 my, 
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cognition (AC). 
(b) Interaction between environment and the items 
(AD). 
(c) Interaction between levels of cognition and 
items (CD). 
All other interactions, especially those involving B (sex) 
were non-Significant, even though main effects for factor C 
(level of cognition) and D (items) were significant. 
One cannot use these as final conclusions due to the 
presence of interactions. "Simple main effects" were 


therefore examined. 


A,C, AoC Differences 


Achievement of rural-urban at factor C was compared 


with the help of t-test: 


ic = X,-X5 
YMSW x 2/N 


There was Significant difference in favour of urban 
children, (t = 24.05). This implied that at the sub-score 
level, urban children were superior. Simple main effects on 
different levels of cognition were, therefore examined. 


Simple Main Effects for Rural-Urban 
Environment on Different Levels of 


Cognition ACy; AC 5s AC 3 Differences 


Comparing achievement at the two levels of factor A 
at each level of factor C, the results obtained are given 
In able 4.2. 


These means are shown graphically in Figure 4.1 also. 
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TABLE 4.2 


Means and Sample Sizes for Rural-Urban Pupils 
on Each Level of Cognition 


Knowledge Comprehension Application 
(Cl) (C2) 
N = 146 N = 146 N = 146 
Rural 
GAP) Mean, =" 6.25 Mean = 4.43 Mean = 4.06 
N = 146 N = 146 N = 146 
Urban 
(A2) Mean = 6.65 Mean = 6.19 Mean = 6.12 
Gel t= 5.9%* Gn ee 


Eel t46) =. 2258 


**¥Significant at .0l1 level 
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Knowledge Comprehension Application 
Urban 
RUG == ae ee 
FIGURE 4.1 


Graphic Representation of Differences 
in Means Classified by Environment 
and Levels of Cognition 

(Mathematics) 
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It can be seen both from the table and the figure that rural 
and urban differences became more and more conspicuous as one 
went from knowledge to comprehension to application. They 
were invariably in favour of urban children. Differences 
between means were also examined for statistical 

Significance with the help of t-test. The results are shown 
i Taple +. 30° ~From’thatreable. tt can be-seen= that there 
were Significant differences in favour of urban pupils at 

the comprehension and application but not at the knowledge 
levels. In other words, as intellectual abilities and skills 
become more complex the difference between rural and urban 
children in Nigeria becomes more and more conspicuous, 
consistently favoring urban pupils. 


simple Main Effects for Rural-Urban 


Environments on the Items AD); 


Simple main effects for factor A on the items were 
also examined. The results are given in Table 4.4. A 
graphic representation of means is in Figure 4.3. 

From the above-mentioned tables, one could see that 
there were no significant differences between the mean scores 
of urban and rural children on only ten of the items of the 
test. Six of these items belonged to the knowledge level; 
they were 1 tems aly 2.) 5007 bend co me LWOnberonecds 40: the 
comprehension level: 12 and 14; two to the application level: 
Boyand 26. Ail but one of the Significant ditferences on 


the items were in favour of urban children irrespective of 


Eavgaine tuant Lied ® wit ial einen ‘gnsts boul 
Si Hh Ree Ca? WT lin wine eigen 
bee? reese ORR ee o teveteeinsep, co ‘Sape 
ty ay PAGO oko wo et: Cie. fe ta) erent i 

an ae cor aks epee: ea. ola : 


Waa neil A 


love hn ; erm ne 
i PON OL ches ae ana a weet 
iP tebe HF 7 Fit hiaa Olea mee eC Oa bow ie pts 

’ etl caems Me ih ei cota ‘ ee ey Dates wit ee ee 


ET | 4. bel BSCE Ye RA ase) 


delve aoa ie hele laa ore quieres! 


ian in “ad PP dh tik ae 5 spit diese PG role ‘Mani? 
< PERC PN Ae Bago yl (| ea wiht nea side el 


Wt dle a | a Rg Shhh aw ub G (te ‘ rhs ed semen & 


My oe oy Na Oe ae bene NE ast i Suighnnth ae oot ae Pe 
ee) ae | be eared ee Me 8 yh t bwodbryle on orem’ 


eo RE ee Re NY % Lk heh hy) tiie Pe ies ‘Baw 


Ciel wabwlwoen oak 4 barenea nny a whedht to ott) 


| \ 


Gg te! tae Lg ee io Pirie L) hi La iy Ay Ay nana sree 


ys a | al OF Pree ne 
COTS. bl an a 14 . Oy a ve 4 iS er d 


; ‘ er > Al miele ae ais ‘r\ ant wid OiA | 1) " ) _ 
a i 1 SU 
| Oe) ME En 
i 3 qth tae faut? 4 ‘aot ad woliie ninod'h: ont, | 
ae d NG | a : J ' | \ o Pi ot iol . J Ma a ; ; Cui i ; 
A tee be 
: EY Mam, 4 : | Minit i ’ 


56 


TABLE 4.3 


Item Mean Classified by Type 
of Environment 


N for-eachecel. = 146 
Se crime il ta 1O)) 


Item Mean Item Mean 
Ay Ay t Ay Ay t 
sls 555 ay ie 1.4 16 308 507 6.6** 
2 260 eu) Seay 17 082 349 8. ** 
S) “22 «210 Se 18 363 527 Dey 
4 164 3336 5. O%* 19 582 829 8. 2** 
5 884 a em 0.9 ZO 671 911 8.0** 
6 278 aS =D.25 (aa 034 523 Sg tiie 
vs 459 . 514 tac 22 el mine 1 Tae *% 
8 678 714 re 20 356 Hone 9. 8%* 
9 473 PY sb 8.7#* 24 1466 384 -2.4% 
LO 425 699 9, 1** 25 295 678 12.8** 
iL 801 979 Be kad 26 548 863 10.5% 
2 726 765 NEES Vay, #00 bo 7. Ve 
13 103 253 5.0%* 28 527 5u1 5 
14 068 O41 -0.9 29 596 033 5** 
abe. 767 993 Ue Wik 30 486 610 1#* 
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Ay = urban 
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the level of cognition. The exception was item 24. 

Reference to the test itself showed much difference 
between the two groups of children on items requiring the 
manipulation of fractions. Eight items on fractions were 
Selected and compared. These were items 1, 4, 8, 10, 14, 19, 
2igend 30.4, Ltem-mean fermithisigroup was: rural, .37, urban, 
poe, (tb =444378,9Sienifveant abee0L level)j.inRurale children 
were found to be weaker than urban ones in this area of 


mathematics. 


CD Interaction 

GHainteractlon, wasssteniticant (eR>s. 2.38). ) This 
meant that items interacted with levels of cognition. Simple 
main effects for C and D were not examined however, since 
they will state the obvious truth that the difficulty level 
of items does not depend upon the level of cognition and 
vice versa. 


Summary of Results for Mathematics 


Data 
This summary brings together the results relating to 
the 15 null hypotheses for mathematics. The analyses showed 
significant differences due to factors A (rural-urban), C 
(level of cognition) and D (items) im the area of 
mathematics. Factor B (sex) was non-significant. The null 
hypotheses for factors A, C and D were, therefore, rejected. 
Environment was found to relate to the overall performance of 
sixth graders in mathematics, always favoring urban students. 


The test of simple main effects was made where 
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applicable by the help of t-test. Examination of simple 
main effects for A showed that difference related to rural- 
urban environments became more conspicuous as intellectual 
abilities became more complex. The difference at the 
knowledge level was non-significant. Those at the other two 
levels were in favour of urbanites. 

Simple main effects were also examined for factor A 
using different levelsvof<factor Dar Sixsofathe:tensitems at 
the knowledge level showed no significant difference, whereas 
there were only two such items at each of the other two 
levels: comprehension and application. 

Items in which there were significant differences 
included those on simple proportion, percentage, fractions, 
factorization and changing money. Naturally, children in 
urban areas handle money more frequently than those in the 
rural. Another characteristic of these items was that they 
related..to practical.experiencean+items 9, 11, 22, 24 and 29 
are examples of some of the practical experiences to which 
urban pupils are more likely to be exposed. 

Of the 11 interactions in the dnalysis of mathematics 
data, only 3 were Significant. These were: 

(a) Rural-urban x levels of cognition (AC). 

(bo) Rural-urban x items (AD). 

(c) Levels of cognition x items (CD). 


The results were, thus, in the predicted direction. 
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summary of Analysis of Variance 
(English) 


Fifteen hypotheses were tested, using English test 
data. The results from the analysis of variance are shown 
in Table 4.4. Results of tests for simple main effects are 


presented in Tables 4.5 and 4.6. 


Between Subjects Hypotheses 


The analysis of variance table showed that main 
effects for factors A (rural-urban) and B (sex) were 
Significant. This was consistent with what was predicted. 
Urban children performed better than rural ones, while girls 
were superior to boys; (mean achievement for rural and 
urban were 15.8 and 16.7 respectively; and those for boys 
and girls were 15.6 and 17.1 réspectively). The null 
hypotheses of no difference between urban and rural students 
and also between boys and girls were, therefore, rejected. 


AB interaction was non-significant. 


Within Subjects Hypotheses 


ABC and ABD Interactions 

ABC and ABD interactions were found to be 
Significant. No further analyses were attempted since the 
results of such analysis are often very difficult to interpret 
and apply. The results presented below were obtained using 
procedures one will normally use when the higher order 


interactions are not present. 
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Summary Analysis of Variance - English 
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AC Interaction 

Since there was significant interaction between 
rural-urban environments and levels of cognition simple main 
effects for A and C were examined. 
Simple Main Effects for A on Levels 


of Cognition AC,; AC os AC 


Tests of simple main effects were done, using t-test. 
Pieecrilical value tom thieitest was & (1,292) = 2.58 at 0: 
level. The results are given in Table 4.5. A graphic 
representation of the results is shown in Figure 4.3. 

There was no Significant difference between rural and 
urban children at the knowledge level (t = 0.9). But at the 
Comprehension and Application levels, the differences were 
Significant. The differences became larger as the level of 
cognition became higher, (t = 4.13 for Comprehension, and 
5.2 for Application). These were Significant at the .0Ol 
level. It will be recalled that the results for mathematics 


reported earlier were similar. 
Tests of Simple Main Effects for 
Factor A: Using Different Levels 
ue (SeVeunonan gD) (AD); AD5----ADg «) 


Since AD interaction was significant, simple main 


effects for rural-urban environments were examined at each 
level of factor D, to enable one to study the association of 
environment with types of items. Table 4.6 shows the means 
and sample sizes for each item for rural and urban children, 


and the t-values. 
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TABLE 4.5 


Achievement Means Classified by Environment 


and Levels of Cognition 


Knowledge 
(Cl) 


N = 146 
Rural 
Mean =' 6.11 


N= LG 
Urban 
Mean,=" 6.235 


Eee ye 


*e*Significant at .01 Level 


Comprehension 


(C2) 


N = 146 
Mean = 5.03 
N = 146 
Mean = 5.65 
t = 4,.13** 


Application 
(C3) 


N = 146 
Mean = 4.42 
N = 146 
Mean = 5.2 
te = 5 2 
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FIGURE 4.3 


Graphic Representation of Differences in Means 
Classified by Environment and Levels 
of Cognition 
(fnelish) 
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TABLE 4. 


Achievement Means Classified a Environment 
= 146) 


and Items (N 
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Item Ay Ay t 
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Inspection of this table reveals that urban subjects 
did significantly better than their rural counterparts on 
eeens (2, 3.05, Li aoe LOMO anid. Three of 
these (2, 3 and 5) were at the knowledge level; four (11, 
12, 15, 18) were at the comprehension, and three (19, 21 
and 24) at the application level. Most of these items 
involved reading a passage and answering some questions based 
On it. “This might *sugeest tack of understanding or of 
attention on the part of rural children. 

Rural children did better than urbanites on six 
atens.) These were? vemos 1.17. Op oe Lt and, 20... These items 
involved the recognition or remembrance of some grammatical 
rules, which were at the knowledge level. The presence of 
items 14 and 20 (comprehension and application levels 
respectively) in this group must have been by chance. 

There were no Significant differences on the 
remaining nine items. Most of these items involved 
definitions and knowledge of specifics and grammar. It seems 
that on less complex materials, rural pupils tend to be at 
par with their urban counterparts. Figure 4.4 illustrates 
the interaction of the items with environment graphically. 
summary of Results for English 
Data 

Fifteen hypotheses related to the English data were 
tested. Factors A, B, C and D were significant. Because of 
the presence of interactions, these overall effects were 


considered to be meaningless. Tests of simple main effects 
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were done where necessary. Differences related to rural- 
urban environments became more noticeable as the cognitive 
level in Bloom's Taxonomy became higher. At the knowledge 
level, the difference between the two groups was non- 
Stenitieant. Lt was Siznificant at .0L level at each of “the 
other two levels. This was as predicted. This was also 
consistent with the findings from mathematics data reported 
earlier. | 

Simple main effects for A on factor D were also 
examined. Most of the significant differences were in favour 
of urban pupils; and more of the differences were on items at 
the comprehension and application levels. Rural children 
were found to be superior on certain items. The items were 
those which involved definitions and spelling which do not 
require higher level mental abilities. 

Out of the 11 interactions in the analysis, 4 were 
Statistically significant. These were: AC, AD, ABC and ABD. 
Simple main effects for the last two interactions were not 
examined for practical reasons. 

The results from the English data confirmed the 
assumption. that English is nctuasetuncional tor rural 
students as it is for urbanites. Urban students scored higher 
than rural ones on items that involved reading a passage and 
answering questions based on it, and also on items that 
required reasoning or the application of a grammatical rule. 
These results corresponded with expectations. 


There were no Significant differences between the two 
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groups on items that required the recall of grammatical 
rules, definitions and knowledge of specifics. In fact, 
on some items of this nature rural children scored higher 
than urban ones. The reason for this could be that teachers 
in the rural areas put more emphasis on feeding the children 
with information, and achievement depends on how much of it 
the children can recall. 

The results of the analysis of the questionnaire are 


presented next. 


Results from the Questionnaire 

As will be recalled, there were no definite or 
formal hypotheses relating to the questionnaire. The items 
were originally intended to be used descriptively only. 
Hence, the results are presented briefly. Frequency of 
responses on the bases of rural-urban environments were 
examined by the help of f° tests. The results are given in 
Table 4.7. 

As was expected, parents' educational levels differed 
considerably. It depended upon where they lived. More 
educated parents lived in the urban areas. Similarly, 
children in the urban areas indicated that they use English 
more frequently at home in contrast to rural children who 
rarely do so. Item 11 confirmed the assumption that English 
language is more functional in the urban than in the rural 
areas. 

Items related to motivation showed that urban pupils 


are also more highly motivated than their rural counterparts. 
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TABLE 4.7 
Frequency of Responses to the Questionnaire Items 


Classified by Rural and Urban 
also Resulting 7 


Rural Urban 
Frequency of Responses Frequency of Responses ae 
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This can be seen from items 7, 8, 9 and 10. These items were 
designed to find why they go to school (items 6, 7); how much 
time they devote to private study at home (item 5) and also 
the type of persons they would like to become (item 10). fThe 
responses from urban children showed that they were more 
highly motivated, (items 7 through 10). Most of them 
planned going for secondary education (item 8) and they did 
better academically. 

Since differences in academic achievement were in 
wavour of urban children, a5 would appear from thei results of 
the items of the questionnaire that motivation, parents‘ 
educational status, school environment and facilities worked 
together as influences on achievement. There was no attempt 
here, however, to relate the items of the questionnaire to 
achievement measures. This could probably form the focus of 


another study. 
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CHAPTER V 


SUMMARY, RESULTS AND DISCUSSION, 
IMPLICATIONS AND SUGGESTIONS 
summar 

The present study examined main effects and 
interactions of environment (factor A) and sex (factor B) 
with achievement, using sixth graders in Nigeria as subjects. 
Tests in Mathematics and English provided the criterion 
measures. The tests were based upon the first three levels 
of Bloom's Taxonomy. These levels constituted the third 
maecor, (C) in tthe: designs The items..at each level of C 
Congtltuved the fourth tacicor, (D). All the factors were 
assumed fixed. 

Thus the study used a fixed factor design: factors 
Asand B providing classiivecatviom, and factors CC “and Dp 
providing repeated measures. 

It was stipulated that not only would urban children 
perform better on the overall scores, but also that the 
differences would be more pronounced as the level of 
cognition became higher. It was also expected that there 
would be similar sex differences in favour of boys in 
Mathematics and girls in English. 

A random sample of five elementary schools (2 urban 
and 3 rural) was drawn from a population of 452 urban and 
rural schools in three provinces of Nigeria. Two hundred 
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ninety-two sixth graders who were studying in these five 
schools were administered two tests, one in Mathematics and 
the other in English. In addition, the children completed a 
questionnaire of twenty items. The three instruments were 
constructed by the researcher for this study. 

The Mathematics and English tests were modelled after 
the First School-Leaving Certificate Examination which sixth 
graders write at the end of the school year. In Mathematics, 
there were ten items at each level of factor C. In English, 
there were ten, eight, seven respectively for the various 
levels. 

The tests and questionnaire were administered to the 
Children by the writer with the help of an assistant. MThe 
design of the study generated 15 null hypotheses for 
Mathematics, and as many for English. 

Six of the fifteen null hypotheses for Mathematics 
were rejected. Three of them were for main effects and three 
for interactions. They all “involved tactors “A,* Cand’ D: 
Factor B (sex) was non-significant so far as Mathematics was 
concerned; nor did it interact. with any other factor.- The 
significant interactions were AC, AD, and CD. 

This implied: 

1. Environment has an overall differential effect on 

the performance of sixth graders. 

2. This differential influence was not significant 

at the knowledge level, but became significant at 


the comprehension and application levels. 
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Moreover, the differences became larger as one 
went from knowledge to comprehension to 
application. 

3. Environment also interacted with items. Rural 
Children performed poorly on certain categories 
of items, such as fractions and decimals. 

4, In English, rural children were at par with their 
urban counterparts on items that required mere 
recall of grammatical rules and definitions, but 
differed significantly in favour of urban pupils 


on items that required higher levels of cognition. 


Results and Discussion 


(Mathematics) 


Most of the results obtained in Mathematics were in 
the expected direction. For example, it was expected that 
the difference between the mean performance of urban and rural 
Sixth graders would widen as the level of cognition became 
higher. This was found to be so. When simple main effects 
for factor A on the items were examined, more information was 
obtained about the relationship of environment to some 
categories of the items, thus confirming the premise of the 
present study - that micro-analysis of test scores is amore 
informative technique than macro-analysis for understanding 
the academic performance of school children. 

One interesting finding was the non-significant 
ditrerence related to sex as astactor, In _theschi tdrens™ 


performance in the Mathematics test. This was contrary to 
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expectation. However, the lack of significant difference due 
to sex in experimental tasks has been a common phenomenon in 
several recent researches (Maccoby and Jacklin, 1974). 
Moreover, there seems to be less emphasis nowadays on 
traditional roles assigned to the sexes, so that one would 
not be surprised if the two sexes showed equal academic 
achievement. 

Another reason may be that sex differences in 
academic achievement probably begin to be noticeable after 
Sixt grade. This’ could be a matter for further 


investigation. 


AD Interaction and Related 
simple Main Effects 
cg retskicee 20 

The results of simple main effects for environment 
exposed the weakness of rural sixth graders in problems 
involving fractions and decimals. Their mean scores on these 
problems were Significantly lower when compared with those on 
other types of mathematics items. This may be due to the 
way fractions and related problems are taught in the schools. 
Surprisingly, there was wide difference in favour of urban 
Ghildren in? thes practical implicationgyot thingstsuchtas 
‘circle,* "triangle, 'square,” “gahion.*S) Some" of) these: may 
not have any meaning outside the classroom in rural areas. 
However, further research is needed to examine simple main 
effects for environment on different subject-matter areas of 


grade six mathematics. 
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Results and Discussion 
English 

All the four overall main effects A, B, C and D were 
found to be significant when English test data furnished the 
criterion. Simple main effects for environment (factor A) on 
levels of cognition (factor C) were found to be similar to 
those in Mathematics. The differences between urban and 
rural children widened as the items required higher mental 
abilities for successfully answering them. 

As was expected, there were significant differences 
telated to sex as a factom im favour of giris. This’ confirms 
earlier published findings that girls do better than boys in 


femela Sitio and) literary tacks ateinset al. L962). 


Neither AB nor BC interaction was significant. 
AD Interaction and Related Simple 
Main Effects 

Simple main effects for environment on the items 
produced interesting results. Urban children had higher mean 
scores on items which required higher mental abilities, but 
were at par on problems that required mere knowledge of 
grammar to solve. The reason could be that since English is 
not functional in the rural areas, as,was seen in item 11 of 
the questionnaire, the children simply learn the rules of 
grammar by rote and can reproduce them. When it comes to 
comprehension and application, which are more complex than 
recalling, they are not as good. The failure of rural 
children to achieve equally well as their urban counterparts 


on more complex problems may be related to lack of school 
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facilities. This is a matter for further investigation. 

In summary, one could conclude that the present study 
has shed more light on the performance of sixth graders in 
Mathematics and English tasks. Ag was predicted, rural 
environment is not conducive to abstract thinking or to 
solving problems requiring more than remembering, recognizing 
or recalling. Plans to improve on their performance must 
include ways and means for developing abstract thinking and 
symbolic representation. 

The results of the questionnaire may lead one to say, 
though not categorically, that urban children have much 
better chances for greater achievement. They are freer with 
their teachers, have better educated parents and are more 
likely to develop ‘affect' for certain subjects from parental 
influence and supervision, and from better school and 
environmental facilities. It would be difficult, however, to 


relate these directly to achievement in the present study. 


Implications and Suggestions 


The lower performance of rural children on the tests 
raises some question about how they are taught at school. 
Some teachers in the rural schools think of education as 
merely the imparting of information, "mental filling," 
whereby children only take in and reproduce their lessons. 
Children in the rural areas should be encouraged to discover, 
to think, to undertake abstraction, and be able to apply what 
they have learned in different situations. 


This calls for reorientation in teaching methods and 
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teacher education, the use of learning experiences such as 
educational trips to large cities, to enable the children to 
integrate what they learned in the classroom with the outside 
world. They could be taught to manipulate physical 
environment in the home or at school to enhance thinking and 
abstraction. 

It was evident that rural children exhibited weakness 
in some areas of Mathematics. Fractions in Mathematics, for 
example, could be illustrated practically, and the children 
encouraged to conceptualize what they are learning. There 
may be other areas in Mathematics, in English, or for that 
matter, in other subjects where children experience special 
difficulties. Such special difficulties cannot come to light 
by merely looking at the global scores of the children ina 
given test, but by micro analysis of the test scores, as has 
been illustrated in this study. 

Finally, the idea that girls are not as smart as boys 
in Mathematics seems disproved by the present study; as has 
been done by other recent studies (Maccoby and Jacklin, 1974). 
Given equal opportunity and the absence of traditional 
restrictions, they should be able to compete well with their 
male counterparts. Similarly, rural children may develop to 
abstract, to think and compete equally well with their urban 
counterparts in problems requiring higher levels of 


cognition, given the right direction and teaching. 


Suggestions for Further Research 
On the basis of the findings reported in this study, 
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further research may be suggested in the following areas: 

1. There was no significant difference due to sex in 
the mean score of boys and girls in Mathematics. 
some earlier studies assert that differences 
related to sex appear much later than the primary 
school age. This is a matter for further research 
using higher secondary Mathematics. 

2. The relationship between achievement at different 
levels of cognition and environment could also be 
investigated at other age levels and other school 
subjects in the elementary school, rather than 
just at the grade six level. 

3. Replication of the present study, this time using 
non-cognitive factors as independent variables. 
For example, grouping together those with similar 
family background, and comparing their achievement 
at different levels of Bloom's Taxonomy, or 
Similar tasks; using motivational factors, teacher- 
class relationship, levels of aspiration and self 
concept, and other related variables. 

4. There could be a follow-up study of rural children 
who get into urban secondary schools and vice 
versa, to see what changes, if any, took place 
because of changed environment. Such a study could 
help confirm findings about environment and 
cognitive development. 


5. Simple main effects for environment on other areas 
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of grade six Mathematics could be examined, to see 
where teaching methods should be improved. 
These studies should prove very useful to 


administrators and school authorities in the country. 
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Department of Educational Psychology 
Faculty of Education, University of Alberta 
Achievement Test Grade 6 
Mathematics 


THstructions 


You are going to take part in an important research 
experiment, which will be very useful to our schools. 
Work by yourself, only.) Do not ask: the pupil sitting 
near you, to help you. If you have any questions, ask 
the supervisor. 


Attempt all questions. You will have 60 minutes to do 
So. 


At the top of these instructions, print your name on the 
Space provided for "Name of Candidate," write your sex, 
name of your school and today's date on the spaces 
provided. 


Read each question carefully and decide which of the 
four answers numbered A-D is the correct answer to the 
question. Then circle your choice as shown in the 
following example: 


Example - How many kobo are there in 1 naira? 


A - 120 
@)- 100 
C - 80 
D - 50 


Yes, 100 is the correct answer, therefore, 
Gircre-.. 


Use pencils only to mark your answers. If you want to 
change your answer, be sure that you erase the first 
answer completely before you make the change. 
Distribute your time wisely. You should be able to 
complete the examination in the 60 minutes allowed. 
There is no penalty for guessing. 

Are there any questions? 


Turn to next: pase. 
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Which of the following is equal to 5/9? 


A - 3/27 
B = 1.0727 
G = 95727 
D - None of these 


If 630-6 = 105, what is 105 called? 


A - sum 

B - product 

CGC - quotient 
D - remainder 


What is fifty thousand and forty-three in figures? 


A= CORON 
B — 5osoos3 
G = Biol 

D - 54,300 


What fraction best represents the shaded portion of 
the diagram? 


D - 8/16 0 cee mo 
The meaning of Be matte 

hear Sx 2 

6 = 3/2” 

BD) 45), Sae5 


What is the sum of the angles of a triangle? 


A - 90 degrees 
B - 180 degrees 
C - 270 degrees 
D - 360 degrees 


Which of the following is the largest number? 


A - .064 
B - .06 
Cc - .O46 
D- .46 


Turn to next page. 
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Which of the following is an improper fraction? 


What is the distance round an object called? 


A - area 

B - length 

C - perimeter 
D - width 


What fraction is expressed in lowest terms? 


fot 276 
B - 13/27 


C - yn 
By =F pow 
A boy bought “a>book that cost one naira 63 kobo. 


He gave the store clerk N2. How much change does he 
get from the clerk? 


A - 37 kobo 
B - 43 kobo 
CG - 39 kobo 
D - 47 kobo 


Which of the numbers given below is the largest 
whole number you can write with the following four 
Grete 5 bs G,e a0 


A - 6,584 
B - 8,654 
C - 8,465 
D - 8,645 


How many hours are there from ll a.m. Tuesday to 
ll’ p.m. the-tollowing day. 


2°26 
5 33h 
G = 30 
D = 36 


Ada wrote 6.79 = 6 + 7/10 + 9/100. 
Uche wrote 6.79 = 6 + 79. Who is right? 
ry OO ur 


A - Ada 
B - Uche 
C - Both 
D - Neither 


Turn to next page. 
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What is the sum of 205, 9, and 84? 


A - 278 
B - 318 
C - 298 
D - 308 


In a class of 65 children, 40% failed. How many 
passed? 


halons Bey 
B - 40 
Cc - 60 
D - 13 


The average marks of two boys is 60%. One of them 
scored 48%. What did the other score? 


Maui KOO, 
Bo 72% 
C - 60% 
G- 2h 


What is the least common denominator for 1/8 and 


5/6? 


A - 24 
B - £2 
Cc - 48 
D - 40 
Reduce 14 to a proper fraction. 
6 
Koa 4/6 
B = 21/6 
G = 26/3 
Di =2e2/3 
Bindwthe, ratio of 2oenotle: 
A - 3:8 
B - 3:5 
GC 533 
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Chike, Ngozi and Chidi share 108 oranges in the ratio 
2:3:4 respectively. What is Chike's share? 


A 
B 
C 
D 


The average 
numbers are 


A 
B 
C 
D 


—_— 


A boy walks 
another kilometer in 32 minutes. Find the average 
time in minutes he takes to walk one kilometer. 


A 
B 
C 
D 
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of three numbers is 7. Two of the 
each 6. Find the third number. 


6 


5 
10 
? 


the first 2 kilometers in 40 minutes, and 


20 
ae 
24 


30 
certain number is 90, what is the number? 


500 
600 
720 
840 


One. factor of 96.is 8. What is the other factor? 


he 
B - 
Ca 
D- 
A number, x 
4. What is 
ae 
B - 
us 
D- 


is as less than 1Ovassue is’ greater than 
the number? 


10 
8 
2 
¢ 


Turn to next page. 
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Divide N3.51 between Okeke and Okafor so that Okeke 
may have twice as much as Okafor. What is Okafor's 
share? 


Bo = Ae? 
B - $1.24 
C - 42.34 
Dr Ae. je 


A tank 4/5 full contains 40 gallons of water. How 
many gallons would it hold when full? 


A - 45 gallons 
B - 50 gallons 
Cia) Soieel lone 
D - 60 gallons 


In which list are all the fractions equal? 


- 2/6, 3/9, 4/12 
mle / Be 1/6416 ALe 
i 4/5, 5/6, 7/8 


- None of these. 
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Department of Educational Psychology 
Faculty of Education, University of Alberta 
Achievement Test Grade 6 


English 
NiShile alep ¥ Merc igebitek= m= yey put he Al pl eae omer renee Smenip natn SS OoCie cee tae Paneer ey cteke 
CCE Tene es "Stud: 1k anon oe A Sh weet Se SS ie aby ek we a mee Acer ee ache aawe coke 
Pnerruc tions 


You are going to take part in an important research 
experiment, which will be very useful to our schools. 
Works bys yourself cniys., Do not ask the.pupil sitting 
near you to help youu, Tt you Nave any questions, ask 
the supervisor. 


Attempt all questions. You will have 60 minutes to do 
so. 


At the top. of these,instruetions, print. your name on 
the space provided for "Name of Candidate", write your 
sex, name of your school and today's date on the 
Spaces provided. 


Read each question carefully and decide which of the 
four answers numbered A - D is the correct answer to 
the question. Then circle your choice as shown in the 
following example. 


Example .=HeyWants COmelecenD, DUG Ne . sae ccce 6 ou wleises 
do his home work. 


- have to 
&- has to 

- having 
D - having to 


Yes, has to is the correct answer. 
pherei one» ci cekenB. 


5. Use pencils only to mark your answers. If you want to 


change your answer, be sure that you erase the first 
answer completely before you make the change. 


Distribute your time wisely. You should be able to 
complete the examination in the 60 minutes allowed. 
There is no penalty for guessing. 


Are there any questions? 
Turn to next page. 
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In the following sentence, if cobra is a noun, what 
tsedirty? 


A - Verbd 
B - Preposition 
C - Adverb 


D - Adjective 
Choose the best word to fill the blank. 


MN rence Bin area. seer e eter. roster! 'Siie Ss eh.” 


A - How 

B - How big 
C - How much 
D - How old 


PORCH YeOr ands ll Weir Ge oli ate ate eee ee ros 


- Go bed 

- Go to bed 

- Go to the bed 

- Go into the bed 


ec? Go 


"This is Ibe's sweater." "Do you want me to give it 


Choose the correct one from the following four 
different spellings of the same word. 


A - Immediate 
B - Imidiate 
C - Immidiate 
D - Immedate 


What is the underlined word in the following 
sentence? 


"The cut his, finger with a°kni#e.” 


A - Subject 

B - Object 

C - Verb 

D - Adjective 


Turn to next page. 
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What do we call a word that qualifies another word? 


A, — Preposition 
B - Adjective 

C - Adverb 

D —. Pronoun 


Which of the following sentences has a proper noun 
nq oean Dari 


- Buy some new clothes so that you will 
look decent. 

- David gave him a book for a present. 

- She usually did things the right way. 

- He did not know what to say. 


HAW PLP 


Which is the verb in the following sentence? 


"From out of the window came the sound of 


muse. 
A - Game 
B - From 
CGC - Gut 
D - Sound 


Which word in the list has nearly the opposite 
meaning to the word underlined? 


Do not hide your face. 


A - Uncover 
B - Conceal 
C - Disguise 
D - Seek 


Read the following passages carefully and then answer 
the questions which follow. 


As Mrs. Eke entered her shop in the market, it began 


to rain so heavily that people started running here and 
there in confusion. Since Mrs. Eke did not want to lose 
any of the things she was selling, she refused to offer 
shelter to anybody. 


Turn to next page. 
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11. Mrs. Eke did not allow anybody to take shelter in her 
Shop because..... 


A 
B 
C 
D 


- She might be robbed 

- The store was not big enough 

- People were running about in confusion 
- It was raining heavily 


12. People started running here and there in confusion 


because... 


- Mrs. Eke had opened her shop 

- It was raining heavily 

- They wanted to buy something from Mrs. Eke 
- They wanted to rob Mrs. Eke 


13. Although Ngozi does not like running, she took part in 
the race in order to please her father. 


DOW LS 


— NZOzL did ynoe run 

- Ngozi pleased her father 

- Ngozi likes running 

- Ngozi was absent from school 


The cobra is the most poisonous snake in Jupe. Its colour 
is sometimes yellow, sometimes brown with a dirty white 
underside. It is:-about five feet lone. 


14. The cobra 


A 
B 
C 
D 


io weene Cobras J 


A 
B 
C 
D 


LSGhe; acerob tee eee ot te. Snake in Jupe. 


- Most harmless 
- Longest 

- Most deadly 

- Most friendly 


- Sometimes yellow 

- Always brown 

- Sometimes white 

- Always both yellow and brown 


As the man entered the lorry, the driver demanded the 
fare and it was then that he knew that his money had 


been stolen. 


16. Who demanded the fare? 


O td 


- The taxi driver 
- The guard 

- The passenger 

- The lorry driver 


Turn to next page. 
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ae eal, COULCN a Cat) 4 De CAUSC. cdicis ice e'e eievaeiens 


- He did not want to travel anymore 
- The driver was rude to him 

- His money had been stolen 

- The fare was too high 


ee Uwe hae 


A group of boys in Enugu held a party during the last 
Christmas season in honour of Ibe, one of their members 
who was leaving Enugu finally to settle in Aba. 


Los A party was Neldsbpecauce) tne. boys: were sc... secs - 
A - Celebrating Christmas with Ibe 
B - Entertaining their members from Aba 
C - Sending off one of their members 
D - Finally leaving Enugu for Aba 


19. Choose the right word that best fits in the blank 


Space. 
PAV EON OUl mac a sare at pratetetabernc of my brother's success? 
A - Herd 
B — Heard 
C - Heed 
D =shard 
20. Choose the right word that best fits in the blank 
space. 
My teacher praised me by ...... me on the shoulder. 
A - Parting 
B - Petting 
C - Patting 
D - Panting 
Zi. Ti this Dock belonese tol ONT amen es. book is that 
other one? 
A - Whose 
B - Whom 
C - Which 
D - Who 


Turn to next page. 
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22. In the following number, there are three sentences. 


a. 


24. 


pe 


Read them carefully and decide which one should come 
first, which second and which third. Then circle the 
letter which represents the right order of the 
sentences. 


1. The driver stopped the car. 
2. The driver chased the cow off the road. 
3. The driver got-out of the car. 


A = IAS’ 
se ioe ug At 
Cea aie a 
Ey ie gaye. 
Pus the correct tense of the verbd)in the blank. 
Ef) Ne (Comes ar sine GeO eae he eis: he gee him. 
A - Bites 
B - Will bite 
C - Has bitten 
D - Bite 


Pick the word that does not belong to the group and 
Circle your choice. 


A - Handsome 
Bate ly 

C= thazy 

D — Beautiful 


Complete the following statement using one of the 
words below. 


Sky LS Goeeround).ac) Ceguiineereaiton 1 oni. cose we 


A - Roof 
B - Down 
C= hug 

D = Floor 


The End. 
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Key to English Test 
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Questionnaire 


Instructions: 


Fill in your name, sex and school. Select your best 
answer to each question. Answer all questions. 


1. Which of these shows your father's level of 
education? 


A. Took University degree 

B. Passed Secondary School/Teacher Training/Technical 
C. Passed Primary School 

D.. Weds nom iinish, Primany school 


2. Which of these shows your mother's level of 
education? 


A. Took University degree 

B. Passed Secondary School/Teacher Training/Technical 
C. Passed Primary School 

Da tDrdenotetanish, Primary isonooL 


Bs. Howndo yous finds itytabkimge wi thi yourparents? 


A. Very easy 

B. Basy 

C.. Notesopdimiicwiht 
Dp; Meryndeftracult 


4, How many brothers and sisters do you have, not 
including yourself? 


A. None 
B. L=-2 
CG. 3-4 


D. 5 and above 
5. How much time do you find for studying at home? 


Plenty - more than what I need 
Just enough 
Very little 
None at all 
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What is the best reason for you to go to school? 


A. I want to achieve something 
B. My parents want me to 

C. My close friends go there 
D. I have no good reason 


How happy are you with the marks you get at school? 


A. I wish I could do better 
B. I am not very happy 

C. I am quite happy 

D.. I am very happy 


How confident do you feel about your ability to go to 
a Secondary School? 


a VEG MUehy 
- Just enough 
Very little 
Not at all 


OaAW LS 


How often do you take part in school sports? 


A. Always 

B. Most times 
C. Occasionally 
D. Never 


Do you have some person(s) in mind whom you wish to 
grow up like? 


A. Never thought of that 
B. Haventtefound one 

C. One person 

D. Two or more 


How often do you speak English at home? 


A. Always 

B. Most of the time 
C. Sometimes 

D. Rarely 


How far is your school from your home? 


Less than 1 kilometer 
Between 1 and 2 kilometers 
Between 2 and 3 kilometers 
More than 3 kilometers 
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How do you get to school? 


ie BY, Car om bus 
Ber Ga bacycle 

Ge Ory Loot 

Di ochner 


How many of your school friends live near you? 


A. Many 

B. Quite a few 

Cy Just, one or two 
D.. None 


What type of playgrounds do you have near you? 


A. Equipped playgrounds 
B. Open fields 

C. Side streets 

D. None of these 


If a classmate hurts your feelings, to whom would 


you like to complain? 


A. Other classmates 
B. The class teacher 
Cm [he principal 

D. Your parents 


How would you describe your classmates? 
A. Very friendly 

B. Friendly 

C. Not friendly 

Da Dont, care 

How often do you talk with your teacher? 


A. Very often 


Bie Oster 
C. Only when necessary 
D. Rarely 


If you were to celebrate your birthday, how many of 


your classmates would you invite? 


Al. of then 
About halt of them 
Just a few 
None at all 
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20. If you had a choice, would you choose a different 
school? 
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APPENDIX B 


(Results of second run of item analysis 
program on data) 
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ITEM DIFF CRPB RBIS CRBIS IRI 
Bieta create Te ET ae ee WENO VL on) PS PC ATAN CO RE Ror ene e Wes ee eae 
1 673 339 e572 YT 206 
2 1463 278 476 341 .189 
3 883 260 ' 599 1426 106 
4 250 290 ee 395 .166 
5 917 174 .422 314 065 
6 480 166 2343 208 nas 
CG 707 274 493 363 170 
8 603 277 486 352 2187 
9 560 351 5 ta 442 227 
10 893 258 . 546 434, . 100 
Agi 760 210 416 289 al 29 
1 180 236 467 345 si 22 
lig 883 249 yal O07 - 102 
14 Lov? 285 495 361 192 
5 213 357 627 502 182 
16 44.0 226 420 285 . 166 
uy, 707 363 .610 480 .210 
18 783 275 . 510 385 150 
19 200 433 741 618 208 
20 Bey. 420 663 529 262 
on 500 346 . 569 433 227 
22 487 375 .605 470 » 241 
23 73 359 .606 Lo? 206 
24 503 149 32a 186 Aves: 
25 533 Ase, 335 199 skaey 
26 667 Biz2 3013 482 m223 
oY 543 269 473 Bie 7 
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Results of Second Run of Item-Analysis 
Program English 


ITEM DIFF CRPB RBIS CRBIS TLRs 
ak YAS: 354 ENE 566 ANS 
2 663 220 482 285 176 
3 910 162 457 294 O74 
4 190 166 410 209 164 
5 SWAN: 12 Boe 194 149 
6 413 088 Se 112 122 
2 687 108 eS 142 TEES 
8 433 158 .400 199 157 
9 350 270 545 348 202 

10 857 324 cov 502 153 
iia 687 266 » 543 348 192 
2 890 137 478 Syl 090 
EG 927 143 426 268 059 
14 413 261 . 530 330 206 
15 740 194 453 262 147 
16 227 080 299 EPe 090 
17 760 281 . 574 385 178 
18 780 270 . 564 378 167 
19 890 352 De. 585 141 
20 847 352 oe 536 168 
Zi 567 238 . 500 300 197 


(DIFF = Difficulty; CRPB = Corrected point biserial; RBIS = 
Biserial correlation; CRBIS = Corrected biserial correlation; 
IRI = Item reliability index 
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